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foreword 


Rather  than  include  an  introduction  to  the  technical  reports  as  m 
have  done  in  the  past,  we  Have  prepared  a  separate  volume  which 
summarizes  in  largo  part  our  own  experience  with  research  on  Instruc¬ 
tional  strategies  end  on  aptitude-treatment  interactions.  In  the  main, 
these  summaries  deal  with  substantive  Issues  related  to  a  theory  of 
instructional  strategies  rather  than  with  methodology.  It  is  hoped 
that  other  investigators  will  elaborate,  revise,  and  build  upon  this 
theory  as  a  conceptualisation  of  the  teaching-learning  process. 

The  first  chapter  in  the  present  volume  is  a  brief  outline  of  a 
theory  of  instruction.  The  next  two  chapters  deal  with  teacher-student 
activity  supportive  of  learning.  Chapter  Two  centers  on  the  activation 
of  the  learner  while  Chapter  Three  is  an  examination  of  the  effects  of 
learner  goals  and  expectations  on  learning  outcomes.  Chapter  Four 
deals  with  transformational  processes  of  learning  together  with  some 
instructional  activities  that  facilitate  these  processes.  Chapter 
Five  is  concerned  with  the  way  student  activities  are  Influenced  by 
instruction  and,  in  turn,  affect  what  is  learned.  Finally,  Chapter 
Six  is  a  brief  integration  of  the  elements  of  the  theory  which  were 
detailed  in  the  five  previous  chapters. 
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Chapter  One 

A  Theory  of  Inatructional  Strategy 
Francla  J.  Di  Vesta 

An  instructional  theory  can  be  approached  froa  the  standpoint  of 
the  learning  process  or  of  the  instructional  process.  In  either  case  it 
seems  the  difference  la  only  a  matter  of  emphasis  because  neither  can  be 
treated  to  the  exclusion  of  the  other;  it  would  be  foolhardy  to  make 
such  an  attempt.  The  eventual  requirements  of  a  theory  are  that  it 
encompasses  prescriptions  for  the  instructor'*  activities,  eons I derations 
of  the  student's  activities  as  affected  by  inatructional  strategist, 
accommodating  to  Individual  dlffarencee,  and  clarification  of  the 
relationships  between  these  factors  and  objective*  to  s>*  achieved r 
In  a  theory  of  Instruction,  the  activities  ef  the  Instructor 
should  ba  annumaratad  In  terms  that  can  be  communicated  to  teachers 
and  can  be  reliably  tranalatad  by  them.  However,  purely  descriptive 
accounts  of  thaae  events  are  insufficient,  for  the  question  at  to  which 
are  truly  relevant  would  remain  warn  ewe  red.  There  are  too  many  teacfelfti 
behaviors  that  can  be  described  ranging  from  a  single  eye  cent  set  that 
may  be  of  little  importance  to  complex  sequence*  Chat  lead  to  ecquleltlem 
of  highly  complex  behaviors.  Here  description  of  these  classroom 
activities,  whatever  they  turn  out  u  be,  would  be  nett  to  worthless.  In 
e  theory  of  Instruction,  unless  their  relationship  te  atmdru  behaviors 


can  be  established. 


The  specification  of  the  relationship  between  the  teacher's  activities 
and  the  learner's  outcomes  is  more  complex  than  it  seems  on  the  surface. 
Teacher  activities  do  not  usually  result  directly  in  student  learning* 
More  often  they  direct  the  learner  into  certain  activities  to  the 
exclusion  of  others.  ro  it  is  important  to  know  both  what  the  teacher 
activities  cause  the  learner  to  do  and  what  learning  outcomes  resvlt 
from  vhai  the  learnet  docs. 

Again  there  is  e  qualification  -  what  the  leerner  does  may  res  go 
from  acts  Mitch  have  little  direct  hearing  on  learning  (ae  perhaps,  e 
moment  of  dlstrectlon  might  he)  te  e  seerch  pattern  which  inevitably 
results  in  e  learning  outcome  Thus,  while  some  ef  the  I  earners 
behaviors  give  "birth  te  learning,"  ethers  spy ass  the  preceee,  l.e. , 
they  keep  hie  from  learning,  end  still  ethers  have  me  fusel  lose) 
relationship  what  soever  te  learning  Mr  seed  te  hems.  In  speretlemel 
terms,  e  tawnemp  ef  these  art  I  vines  that  clearly  fewer  learning  end 
th  me  which  do  met,  and,  es  Importantly,  et  the  renditions  under  which 
eech  is  likely  te  eccnt,  together  with  the  eeet  likely  bshoelocel 

far  e-  sm'r  sake  It  is  necessary  that  seme  cemcept  wall  ration  ml 
the  leocri *s  activities  be  made  If  met  there  wnwtd  only  be  e 
fragmented  settee  etr  events  which  weald  take  tests  te  wnecranbfie  or  te 
we  awe  late  s  coordinated  theory.  Accordingly,  psychmlegiete  each  so 
-»4*e  have  emphasised  teaming  mn  with  pat  at  let  preset  Ipilems  for 
last  tallies.  Others,  such  es  Amabel,  hem  tended  te  rep*  Hire  making 
eat e« let  swmtlmgful  end  thereby  isgmooiso  teaming  itwr»Ml» 

The  present  the*  ty  is  an  initial  at  leapt  te  integrate  tbs  two 
peslllen*.  (h  the  me  head.  It  esbltteuely  ewttimee  What  the  learner 
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eusi  «co«pliih  fro*  the  (tret  viewing  of  the  euhject  natter  to  the 
lamination  of  on  experience  that  result*  In  ao  out  cone  agreed  upon  by 
the  educational  cu— unity  at  educationally  relevant.  Into  this  overall 
view  the  experience*  of  the  learner  have  been  arranged  Into  a  eyeten 
coup r  1 9*4  of  proceeeee  that  era  prerequisite  to  or  support  Searnteg 

and  processes  that  result  directly  In  learning.  these  cm  he  easily 
parallels!  hy  teaching  processes  that  lay  the  greundverh  let  lesmllng 
and  teaching  precesae*  that  result  In  change*  in  the  learner**  behavior 
•pacific  to  sms  objective .  tfc»  the  ether  hen!,  thi*  theory  *tipul*te* 
that  there  1*  e  hierarchy  ef  learning  outre***  hrwever.  the  hierarchy 
I*  will*  that  deer  rise!  hy  Gagne  an!  ethers,  etrnr*  It  te  a  hierarchy 
crop  Head  ef  hath  process**  (cal  lei  (yansfemstienej  en!  predect* 

(called  learning  metre***) »  M  each  hierarchical  level  the  theory 
pirvlir*  leg  i  lest  tens  fee  e%at  the  iMtrvtm  west  4*  is  aid  the  learner, 
fee  what  can  he  eeyected  In  terse  tf  leervet  activity,  am!  let  tike  11*1 
ef  seu«w  that  cam  he  achieved  at  e  given  level.  White  these  hare  net 
teen  Opel  led  set  In  foil  detail  at  thi*  Jwsrtete,  It  t*  an  leytttest 
t#*»  fee  fecther  development  ef  the  theory. 

In  edlltlsw,  iMimtleut  eft at eg to*  hand  m  thi*  th eery  went! 
«er***erlty  <  welder  the  trelt-etete*  ef  the  learner,  thee,  while  e 
fitet  crate  pupil  can  he  engaged  In  ptw)«**s»lrlft|  activity,  »«cl  e* 
delving  e  snImIcsI  puttie.  It  neat  ef  rere**ltp  he  gelt*  different 
fee*  the  prehleweetving  activity  ef  the  edell  tcehleg  ter  way*  t#  fight 
vovt mswentel  pellet  leu.  It  I*  tree,  retetthelee*,  that  httb  engage  In 
•tmiar  pftnce**e*  aid,  free  the  *te*l9el«tet  teaming  e  pteMeu-nolvtng 
•ttategy,  one  I*  probably  the  precernor  ef  tie  ether .  the  child** 
pmhtewnetvlag  ewphaslre*  pmce**i  hut.  In  ei!itlen,  the  adult** 
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pi«»l<ifi4vtnt  nuit  14H«  place  a  rich  hachdrop  of  knowledge 

ft  m  which  a  Mlmlca  of  facta  mu  ho  made.  Accordingly,  while  mm 
principle*  of  teaching  will  held  for  both,  dlf  f*  root  lac  loot  tuil  ho  mad* 
la  terms  of  the  as#  statu*  of  each  grow;,  la  the  teaching  process. 

There  ate  other  classes  of  differencss  that  suit  he  cesillml 
particularly  la  terms  of  the  traits  (l.e.,  mro  or  lets  permanent 
dlepeettleoa)  of  the  learner,  consistencies  la  the  person's  snelrrament 
learning  esper lent**,  a #4  eager  lemced  reinforcement  cent  latencies  result 
la  behavioral  tcslestle*  that  predispose  the  psrsoa  (l.o.,  Mle  Ms 
not*  sensitive)  to  reset  to  certain  stimuli  la  the  mircaaisi  ewer 
ethers!  to  employ  see*  strategies  of  processing  Information  mors  than 
ethers*  or  to  trstt  with  given  affective  (#«§.,  satiety),  altitudinal 
(e  g»,  igMtlMl  or  attribution  fe.g.,  1mm  of  coat  roll  tendencies, 
leme  of  these  lenient  lea  ts*  seriously  Impair  teaming  under  **n  rm*i“ 
IsHiMlISMl  sett  lags,  while  they  may  he  fat  I  Illative  tender  methods 
that  adapt  to  these  predispositions  Presumably,  with  note  precise 
theories,  hotter  neaouvlnc  latittsenu  than  are  new  available,  and 
growing  bodies  of  empirical  evidence,  ohcattrsai  methods  can  he 
eefevlelly  tailored  to  overtone  smth  difficulties  Staled  mere 
me*  in' lively.  Instruct  least  strategies  must  he  matched  with  Individual 
differences  In  an  effective  Instructional  systsm,  and  the  present 
theory  has  been  developed  to  latlwde  such  csnsldsf Allens. 

An  Instru  tlenal  strategy  Is  a  oeteplen.  To  paraphrase  Iflllsr, 
Cdlenter  and  Pribram  (tttd«  p.  HI  It  Is  a  hierarchical  procsss  employed 
by  the  teacher  to  control  the  order  In  rdilch  a  sequence  of  operations 
Is  to  he  performed  Thus,  the  strategy  acts  as  a  guide  for  manipulating 


stimuli  and  for  transmitting  these  stimuli  In  a  way  that  will  effectively 
modify  the  behavior  of  another  person  according  to  some  prestated 
terminal  objective. 

Instruction  as  Communication 

the  characteristic*  of  the  instructional  process  bear  some 
resemblance  to  those  of  the  communication  process  as  described  by 
Hovlsnd  (1953)  and  suamarized  in  Fig.  1-1.  The  plan,  which  may  be 
compared  to  a  computer  program,  with  its  strategies  and  tactics,  la 
stored  in  the  transmitter  of  the  message,  whether  communicator.  Instructor, 
or  computer.  The  flow  of  the  content  of  the  communication,  of  the 
arguments  or  appeals  intended  to  promote  attitude  change,  and  of  the 
course  content  intended  to  enhance  the  student's  cognitive  skills,  is 
channeled,  sequenced,  structured,  and  organized  according  to  the  plan. 

The  executive  function  of  the  plan  governs  which  of  the  sub-routines 
(tactics)  will  be  performed  at  any  one  time,  thereby  providing  con- 
sidersble  flexibility  in  the  implementation  of  the  plan  from  one 
occasion  to  the  next.  The  extent  to  which  a  message  Is  processed,  how 
it  is  processed,  or  even  whether  processing  can  or  will  be  attempted 
depends  in  large  part  on  the  predispositions  of  the  audience  or  student, 
that  is,  on  individual  differences  in  social  motives,  personality 
factors,  and  intellectual  ability  characteristics.  The  effectiveness 
of  a  strategy  is  determined,  and  changes  within  it  are  made  by  evaluating 
the  outcomes.  In  the  final  analysis,  evaluation  must  always  be  based, 
explicitly  or  illicitly,  on  the  behaviors  of  the  recipient  of  the 
communication,  that  is,  the  student. 
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Fig.  l-l,  iMtrucciot  u  co—tt>tloi.  Ttu  —  Itgtt  it  Mlal| 
t  eMvwiMt  kixli  far  dtttlfyltg  miiblM  that  laflu—ci  tfftetivt 
lttc ruction,  lit  wUt  Wfotati  ktlai  that  til  ptrtt  in  tsttcvtl  aai 
•tamakU.  • 


* 
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■tfMMtfc  vtlfct*  list*  «4(mu( l»  ()f  vtsk  «%* 

«l«  «ff*<t*  •(  ««l  M  tlMKM  «<Mtl  Nimi  f»  ff»N«4 

*f  •((•Hlml,  *u«ti  «*#  NMn««»i  «(iiM«4,  Atf«i4ii(|Sf, 

M  IffKflK***  I*#  ff»tm 

Mt«W  «r|4llft(  Ml  Iw4l«|«|f  ilitlllU  M  llfill  f  *f  «4wll|M»| 
r*M*uk >  TW,  (if  tMMflMi  TW  #1  tk«  i«mrni»f  ... 

Mi  immrUiMii,  mi  Mi  **y*vt (m  ...  mt  im  m»«  *#  p*«wf4»«  «f 
(W  ImI  »l  tarn  u*  (*r  iiMfd.  I*  fMpiiir'MKml  ImiwUm)  cm 
IaUmmi  Om  cf  *  i«niilii!*(liii  lifltdl  *•  ik«  iiMNilti* 

( Im  cmimi  U  it**  **1)1(7  (•  im*«  •MiftitiA  if  «iM«fUt»t7  I*  iW 
r*tlpk**t»  H*(*rU)  t«*i«4llf  if  p*ftk*)«ft«ill)r  iffiafM 

la  blififfkldi  iMklM  m  the  Mil  *1  #*4*  ptratoct*  #f  l**f*i*«  «r  m 
(M  kuli  #f  Ut*ll*tt«*)  «U)li  (teMNl,  Hits  Cifu,  Mt 

pr»ata(«4  Ik  a  Mat,  tftKftte*  *f  KfafeKttc  m4i  Mill  **»c  4Hl4f4lf 
il((«fMt  €MirU«tl«M  i*  (M  a*l*pf«4f((a  #1  t«»f*la|.  tafifiMiU* 
akin  Ohm  Ufiia  «ImmI4  altlmttip  (m4  kail  iwt«  lit  ImimiImi) 
prac***  ik  tfftet  4*<l*loa*  tk*t  Mtt  Ik  m4*  m  *  ftrt  *t  O* 
(•Mmtlaut  •tfiut). 


4  w*4*l  fog  Hwtftl  «  tKffjlM  ml  1**1  mtlK* 

Til*  p#a*f *1  Kf !««(«( im  cm  Ik  m«*4i4  If  iMttfWtllii  (Ik 
Ut«r«€tlm*  Itiwiti  ml  *•**«  ikn*  v*tl*ll«*  lata  (Ik  ««***r«)» 
ffKgrm.  f»fl*p*  (It  llft|lc  KKKfi  *l4*lf  pKHI<lt*4  #1  tlKKK  iKUtKCtfftl*. 
•t  (It  praaaat  dm.  It  tit  **-*al)*4  aptit«4*  If  (»♦•(•**(  latatactlam 
(ATI)  i«|tyia|  (Im  fattrwetimai  mtlKl*  *f*  mtt  atftdaat  «*** 
muM  Kltl  Ifeilviltal  IKUrtMti  fltiltf  la  tW  (era  •(  fttmallfy 
•r  ifltiiUctml  viflillia.  vattorg  CUM)  *«ii#*t*  a  «•#*!  mtf  aiaiut 
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|#>  V*'*  ♦  *»*,  fW»lfc*r>**  *•  «»«i«,.1  SWf  •  m 

«Wl|fMHMt,  1%.  n***.  tAMWltMti  ««»**(«»  «U4t  I*  kiCtuM  If 
»#*  *  4*#*  |l#  r«*M*t  Mt,  M*l  »*4l 

fkt*«M4W»  «*  |»fft  *  |4I|| 

I*  ^l«k  IlM  l*»<  f4MWn*« 

f<  ♦  «  #i«M  1 1«  ) 

*.  All'll  !«#«*  Nm* 

If,  *  •imtid*  #f  ffMf  tit  l-WHi  Mkl  M|M||M  ) 

I  MM *%  |*«f  fftHMl*  Ififtt*!1 

(f  ♦  Ml  MfltMiml  ) 

A  llw  1*1  <M iMKMfit  «N*«  |W*»  nildltM  Ml  •( 

t*#!*  l*l*f  *«  I  !■*»•••  ««•  I*  til#  (•lliwlii  <V*Uw»*.  Iflfll 

Hf  »JT«#  ^  •*<.«*.  JJwM 

I*  )|fl**l  #f  I*#  |f|||»lf  It  ((MtIMt  iMCfMIlM, 

iff  •**#l»**l»  mtf 

I  *•  *M*Mf'**#*  #|  «i*  MwlMI  l«  I#  |H>«  «*•%  #f*  Is 

«  4**(«tfXl  l««ft  #1  llw  iofMlMI  (!.♦.,  (tlltllM  f*ff#tfMMM#)c 

fttttftwt  <  «*I4MMIM  «f  fill  f«|»|  lilt  lMtt«ltl*Ml 

**#  *«wtf  Mtlirlll#*  <MI  ill*  tw  l«IA  llw  SMlwl  m§  «W««if 

sfttttwt  **H#»  #1  fwt  MlMNr  •#  lM  UlM*  Stt  Idif  fWH«t 

*w?M  *.**#.  *•  f«8i*«r*t 

I*  MMI  I#  It  lilt  Mt#MI  4f  Mill#  III  iftdMI«Cf#f  »§  wl»»4fMl*llNI,,*‘ 

Hi,  «?IH  *lltlillt  4#  ItwlMtl  «*t.*«*  IS  IwtMNNI  till  tfeS#  #f  «*§#f 
#1  IMIHWIIM  «*>#  III  «ll(ll«tlli  #f  III  (1111(1*1  #f  lint'ill 
fwtl#fw>*rt»u**  lw  4#  !***•  •  llfllli*  lllflt  fCffstSMAisf 

I.  If  W«l  ll#lf*t  *(»  HfWtlMt  t*  IliMtlAti  flit  CM 

t%#  IsdfMRtMt  4(*  «♦  UtMlfiUii  pm.%  Nliirim  I#  Assisi*# 
fHlitmti! 


it 


Thee*  qrueettems  im4  (•  place  it*  rtMiruk  *«pfci>l»  on  student  activities 
Hiltl  affect  let  storage  end  retrieval  ef  information.  They 

ttlftt  te  IM  fere  nate^tabiag,  verbal  rti^afUi  (e.g.,  directed  student 
reopens#,  self-verbal  test  lea,  and  vetkailtatlM  to  years)  and  test- 
ttiii|  m  sajler  lutreMeul  activities.  These  last rusentst ions  appear 
te  here  iv*  fetes  Is  the  sf  agent's  behavior*  They  say  he  viewed  as 
feasible  ««tvna,  activities  (for  eteeplt,  Instruct  Iona  1  variables  csn 
end  de  affect  the  hind  of  setae  students  tone  or  the  hinds  of  study 
activities  they  eegage  In  before  taking  tests)!  or  as  nedlating  activities 
which  transfers  performance  characteristics  ordlnsrily  elicited  by 
given  Instructive*!  variables  (fer  eaaaple,  the  student  who  prepsres 
fer  a  eultlple-chslce  eaaninatlcn  probably  achieves  quite  different 
objectives  than  one  vbs  studies  fer  an  essay  anamination).  In  either 
role,  these  activities  can  be  modified  by  aptitudes  and/or  con  modify 
further  the  Influent#  of  eptltedes  on  performance  characteristics. 

Thus,  it  con  be  seen,  that  the  student's  instruments!  nctlvltlet  may  be 
considered  as  Independent  variables,  ss  mediating  variables,  or  as 
dependent  variables  Influenced  by  end  being  Influenced  by  aptitudes  or 
Individual  differences, 

hhile  this  approach  appears  to  be  a  fruitful  ane,  in  the  sense  of 
Its  potential  fer  f*ne r sting  s  nuaber  sf  studies  on  vsrisblss  rslattd  to 
last rm time!  strategies,  It  Is  s  relatively  static  model.  A  critical 
•MMtftMldm  si  It  calls  MtntlM  to  tbs  dynamic  troeertiee  of  looming 
tiki  are  «*tl  eshie  by  their  absence.  As  «  consequence  of  this 
trimutim,  It  sffesro  that  Instruct  lens!  variables  should  be  viswsd 
as  processes  used  by  the  Instructor  te  set  the  stage  for  looming; 
apt  It  vies  at  readiness  patterns  which  function  as  filters,  or,  more 


dynamically  as  catalysts,  permitting  the  learner  to  benefit  by  certain 
environmental-instructional  conditions  but  also  to  be  hindered  by 
others;  instrumental  activities  as  transformational  mechanisms  aimed 
at  processing  information  for  storage  and  retrieval;  and  learning 
criteria  as  achievements  and  end-products  but  also  as  abilities 
represented  in  the  application,  use,  and  retrieval  of  information. 

A  Dynamic  Model  of  Learning  and  Instruction 

In  the  course  of  conducting  research  in  our  laboratory,  the  latcer 
notions  about  the  characteristics  of  the  learning-teaching  situation 
have  been  extended  into  an  even  more  detailed  description  of  the  learning 
process  as  it  appears  to  function  in  an  instructional  setting.  An 
attempt  at  a  dynamic  approach  appears  at  this  juncture  to  be  more  useful 
for  guiding  research  than  does  the  model  previously  described. 

The  present  model  is  an  evolving  one.  Accordingly,  the 
presentation  here  must  be  considered  as  tentative.  Whether  the  order 
of  the  stages  and  other  details  are  accurate  must  be  determined  by 
further  investigation.  Nevertheless,  the  model,  for  the  present,  can 
serve  as  a  means  of  summarizing  the  extant  research,  can  point  to 
variables  which  enter  into  decisions  that  eventually  become  a  part  of 
instructional  strategy,  and  can  point  to  areas  which  require  further 
investigation.  While,  for  the  most  part,  the  description  here  is  of 
the  dynamics  of  the  learning  process  with  occasional  reference  to 
instruction,  the  ultimate  description  should  indicate  parallel  activities 
by  the  instructor. 

An  overview.  The  major  stages  that  must  be  considered  by  the 
instructor  are  outlined  in  Fig.  1-2.  Briefly,  this  sketch  acknowledges 
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an  input  by  the  teacher  and  output  in  the  form  of  student  behavior. 
Furthermore,  it  considers  the  social  context  within  which  the  instruc¬ 
tional  process  occurs.  While  these  three  classes  of  variables  are 
ostensibly  open  to  direct  observation,  the  appearance  is  deceptive  since 
the  meanings  of  these  variables,  in  the  last  analysis,  must  be  implied. 

Between  the  input  and  output  are  two  major  stages  which  can  only 
be  inferred.  Nevertheless,  they  suggest  a  highly  active,  adapting, 
and  dynamic  organism  since  they  suggest  ways  in  which  instructional 
materials  are  processed  by  the  student.  In  the  first  stage,  attending 
and  perceiving  are  required  for  an  analysis  of  the  input.  Individual 
differences  (filters)  determine  whether  the  stimuli  are  or  can  be 
potentially  meaningful  ones.  If  not,  there  is  further  analysis  provided 
the  student  is  motivated  to  continue.  If  he  is  no  longer  motivated  he 
would  exit  (literally  or  figuratively)  from  the  learning  situation. 

Once  particular  stimuli  are  selected  they  are  subjected  to  further 
processing  for  storage  and  retrieval  in  the  synthesis  stage.  At  this 
point,  instructional  materials  take  on  interpretations  which  are  idio¬ 
syncratic  to  the  learner.  Motivations,  too,  change  character  for  they 
now  seem  to  be  peculiarly  cognitive  or  epistemic  in  quality.  Such 
notions  as  incongruity,  dissonance,  curiosity,  uncertainty,  and  imbalance 
are  employed  to  indicate  that  motivation  is  derived  by  a  perceived 
discrepancy  between  the  learner's  present  state  and  his  anticipated  state 
of  achievement. 

Transformation  of  the  instructional  material,  however,  is  the 
principal  processing  that  goes  on  during  the  synthesis  stage.  It  can 
be  as  simple  as  mere  association  of  the  new  material  with  a  mnemonic 
device  (as  in  the  "30  days  hath  September"  . . .  rhyme)  or  it  can  be  as 
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not  automatic  ollcitors  of  behavior.  More  likely  they  are  optional: 

Vhlch  structural  features  are  attended  to,  and  the  aethod  of  analysis 
employed,  differ  from  person  to  person. 

The  features  that  are  selected  by  different  observers  or  by  the 
saae  observer  at  different  tiaes  are  assumed  to  be,  in  large  part,  a 
function  of  the  filter-systea,  which  is  comprised  of  all  so-called 
individual  differences  variables.  As  an  illustration,  differences  in 
acquired  knowledges  or  aptitudes  differentially  determine  the  effective 
stimuli.  If  the  stimuli  cannot  be  analyzed,  they  do  not  become  effective. 
Recycling  may  be  necessary  between  the  filter  and  the  perceptual- 
attending  system  until  a  pattern  is  constructed.  The  exact  characteristics 
of  the  pattern  are  left  unspecified  but  they  may  emerge  as  figure-ground 
or  as  meaningful  dimensions.  Because  different  features  are  selected 
for  attention,  analysis  is  a  constructive  act.  Thus,  there  will  be 
considerable  variability,  among  students  in  a  class,  in  what  they 
observe  even  though  they  experience  the  same  input. 

Effective  stimuli.  The  effective  stimuli,  or  constructed  pattern, 
result  from  the  attentive-perceptive  mechanisms.  They  comprise  the 
common  link  between  the  analysis  and  synthesis  stage.  Under  carefully 
prescribed  environmental  conditions,  such  as  those  that  are  obtained  in 
classical-conditioning  laboratories,  the  behavior  predicted  from  the 
input  would  closely  approximate  that  predicted  from  the  effective 
stimuli;  maximum  differences  would  be  obtained  when  the  input  is  highly 
ambiguous.  In  general,  the  less-prescribed  the  external  controls,  the 
more  opportunity  there  will  be  for  idiosyncratic  selections  of  stimuli 
from  which  configural  patterns  will  be  formed.  The  notion  of  effective 
stimuli  includes  the  idea  of  "interpretation  of  the  situation"  thereby 
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caking  Into  account  Che  phenoaenological  experiences  of  Che  student  in 
che  learning  situation.  (The  relationship  between  the  effective  stimuli 
and  interpretation  should,  probably,  be  represented  by  a  link  or, 
perhaps,  by  a  feedback  loop  in  the  diagram.)  The  interpretation  is  that 
part  of  the  effective  stimulus  pattern  which  is  comprised  of  task  demands 
as  implied  form  the  task  itself  or  from  instructions;  goal  expectations 
which  result  from  prior  experiences  and  are  therefore  influenced  by  the 
filter  system;  and  processing  strategy  preferences.  Thus,  the  effective 
configural  pattern  to  which  the  student  reacts  is  comprised  of  selected 
stimuli  from  course  material  or  course  content  and  of  expectations 
regarding  desired  outcomes.  The  incorporation  of  expectations  into  this 
part,  of  the  model  appears  especially  important  to  explain  differences 
thi t  occur  among  students  in  the  kinds  of  transformations  they  use. 

The  synthesis  stage.  A  student  in  a  learning  situation  has  at 
least  two  behavioral  alternatives  during  the  analysis  stage:  either  he 
exits  from  the  situation  or  he  processes  the  information.  In  the  latter 
alternative  certain  features  of  the  input  are  selected,  as  already 
described.  Then,  in  the  synthesis  stage,  these  stimuli  are  put  into  a 
perspective  consonant  with  his  interpretations  of  the  learning  situation 
(i.e.,  What  is  expected  of  him  by  the  instructor?  How  long  is  the 
material  to  be  retained?  What  kinds  of  goals  are  to  be  achieved?  and 
so  on).  Once  this  point  has  been  reached  the  input  is  encoded;  it  is 
categorized,  (which  may  require  nothing  mere  than  recognition  of  the 
item),  elaborated,  or  otherwise  synthesized.  What  is  synthesized  need 
not  be  clear  or  distinct  as  already  noted.  It  is  the  synthesis  that 
contributes  to  clarity.  (See  Fig.  1-4.) 
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How  the  lnpuc  it  synthesized,  or  the  extent  to  which  it  is 
synthesized,  depends  in  large  pert  on  the  student's  expectations 
(interpretations).  These  appear  to  direct  further  processing  of  the 
input  as  part  of  their  executive  function.  Expectations  nay  be  in 
several  forms?  Task  demands  can  be  implied  from  instructions,  from 
assignments,  from  the  demand  characteristics  of  an  experiment,  and  from 
characteristics  of  the  task  (e.g.,  problem-solving  vs.  memorizing  a  poem). 
Goal  expectancies  relate  one's  performance  to  the  criteria  or  standard 
characterizing  the  terminal  performance.  They  may  range  from  the  desire 
to  reach  a  high  standard  of  excellence  by  the  student  with  high  need 
for  achievement  or  satisfaction  with  a  mediocre  performance  by 
students  with  low  need  for  achievement.  Students  with  previous 
experiences  of  success  may  try  to  reach  realistically  higher  goals  than 
previously;  those  with  previous  experiences  of  failure  may  set 
unrealistically  high  or  low  goals.  Goal  expectancies  may  be  imparted 
directly  to  the  student  when  he  Is  instructed  on  such  matters  as  the 
kinds  of  teats  he  will  be  given,  or  when  he  is  given  certain  kinds  of 
advance  organizers,  or  when  certain  grading  provisions  are  specified. 

They  are  also  Influenced  by  the  social  context  in  which  learning  occurs, 
and  by  the  normative  standards  of  one's  peers  or  peer  group.  Finally, 
expectancies  can  be  affected  by  learned  preferences  for  one  learning 
strategy  over  another.  Thus,  a  student  who  succeeds  at  rote  memorization 
may  view  all  tasks  as  being  most  successfully  approached  through  rote 
memory  while  another  student  may  try  to  encode  all  materials  in 
meaningful  ways. 

Interpretation,  as  it  is  being  employed  here,  always  Involves  the 
weighing  of  what  must  be  done  with  the  material  against  the  criterion 
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fiomt  <«tf*ltol  of  clootlp  4ffli«4  liiftftlldl  or  rot  promt#  of 
NNwltfot  **»tt9. 


Mm 

f  Not  If*  »Ss*  Nfeorlofot  ootfMft  will  ftllfti  th#  #«poetotl«ot  of 
*1#  m4  tW  ttonff oroot Imp  N  ooplofo.  thorn  or#  »«**#r®ot 

ftfHlIlltll*  (lot  It.  OfMMOfOtO*#  loft  Iwt  oil!  tot  )>«  Ncov*# 

*Wf  lotto  ««4  No*  4o«oi«fo«  ••Ifiefoitlf.  Mb#$$  or#  milted  Ncovto 
tfc#f  fotwlf*  fotiNr  oiplot.it ftw  N*«f«  it  to*  N  n®f#i  IrlofSy 
ttiti  to*  N  P# flood  l«  tort#  of  typo  of  toot  {#•§••  m*U  or 
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recognition);  kind  of  end-product  (e.g.,  motor-skill,  attitude,  or 
concept);  kind  of  intellectual  skill  (e.g.,  learning-to-learn, 
learning-to-perceive ,  or  learning  to  test  the  alternatives);  or  in 
terms  of  the  characteristics  of  the  terminal  performance  (e.g.,  fast  or 
slow,  or  higher  or  lower,  than  previous  performance).  Which  of  these  is 
used  by  the  instructor  or  investigator  will  be  determined  by  the 
decision  about  what  is  to  be  tapped  . .  .  the  effects  of  selective 
perception?  of  expectations?  or  of  transformations? 

Epilogue 

The  model  presented  here  and  the  considerations  it  highlights 
points  to  a  sort  of  hierarchy  of  learning  processes  including  attending, 
perceiving,  discriminating,  selecting,  and  transforming.  All  of  these 
are  processes  assumed  to  be  essential  facets  of  the  learner's 
activities.  Further  elaboration  of  this  model  will  require:  specification 
of  stages  that  can  be  influenced  by  instruction  and  the  kinds  of 
Instructional  activities  that  are  required  to  facilitate  learning  at  each 
of  these  stages;  a  more  complete  specification,  than  is  currently 
available,  of  the  kinds  and  characteristics  of  instrumental  activities 
in  which  the  learner  can  engage  at  each  stage  of  learning  to  reach 
specified  terminal  objectives;  and  a  more  detailed  specification  of 
the  kind  of  outcomes  than  can  be  expected  at  each  cf  the  phases 
described  above.  Some  progress  has  been  made  in  each  of  these  areas 
but  further  elaboration  must  depend  upon  additional  empirical  evidence. 
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Clofttf  Y*§ 

i#|ititv«  ftlncliilm  I*  ikittwctlml  Iiimikm 
(Nftti  •  hM(i 

Inttnlfit,  «*!  10  Wit  ofa  *i# 

Ifll  «*#  l«4l«ll|  «U«  «(  (ft#  *1*  4fl  tO 

tfc 0'  **o*r  oomphii  ot  tloo  *twA**t*  *fo#4  I*  of** ** l«*»i  wMiM**  At 
I*mi  1141  *****  of  «* trmm*  *••  (9*smi«*i«i|  l«to  it*  iMtlv«  flttt 

•I*  *****  of  •cfco»it*a  ttM).  «  i«*f*ii***  «M«fe  w*»ll 

(lottoftf*  (W  M*F.  tftkllMMt*  0**0  *#  (*<*4  tfl»>  It*  fKOfOtt 

of  Jt*i*mi .  It  I*  i*fU*tt*  f»f**i*4  itw*  *tof**t*  vtll 

4mt*  *mi  of  tWlr  tloo  lo  *{1*0 I  to  it*  Aoooftllmt  *M  **otl«*» 
wihm*AU  tooio  fof*t*oi  fot  «co#ooU  iftr* lf|  to  IM*  l»*M,  «< 
M)*r  lo*t«mtl*o*i  ftoVIow  t*  loi«l*tl«t  ***  *oiot*tiit**  *«o#**t 
Uttotoot.  l*l#MM*t«lfi  *%#«•  IM*  I***  lit  it*  *f*t«*otlc  lot  onto*  loo 
Itl*  its#  OOtl**(l«**l  tfcOOf  1*1  Of  lfW*Ht*l  Ml  C«M|lt*t«4  tooati  IM 

0»Utl0*  OtMtf  «*(  l]l«fi,  ItHJ. 

Mrr*t tfeol#**,  *t«6oot  *  A*  ff *******  |t*t  oiiiii  ontfiti  *Mll*  mi 
^Itf  l*tt*  Mfosi*  of  lo>**l*At#  J#*i  *•  **l»»*»*U  (toiili  oilfUh 
f*f(*r**A£o  of  oolool  **l>$ott*  to  l«if*l«*  «*f<ttlw«t**  tootle*  ***tm* 
•f  *•€  1*1  f Olof *t€#f*  lotloOM*  <#*•***  M%ttli|  lo  IftOtflMtlCauil 
Mtfl-t*  lltltf  tlOM  IWlrt  tvtto**  «*f  loot  *»*A**U  U^*“» It  *t  (It 
tool  *f  i«ml^,  it*  ft otto*  I*  (Ml  ttsot  A*  Mt  if|tit  to  «»o**o  m 
oolotlof  hums  to  l ♦***!•«  **  o  vmhAilf  *-Hri'»  m  It**  «oi 


r»gh*  .tXlenan,  1961)  or  to  conn  lb.  :e  to  the  growth  c:  curiosity 
<tUy»  i 96b)  Indeed,  the  •  h.oi  h.«s  beta  c;ltt::aea  on  just  this 
v  ufi  It  r,.i*  itut  viewed  as  intellectually  bar.tn  (ii iberman ,  J970) 
and  i*  «tlf  tug  urioss  y  with  in  overemphasis  or  discipline,  management 
(li  nt,  and  tote  learning, with  ir.sttu.t  ions  beycnd  the  learner's  level 
©1  understanding,  and  with  long  pt  ic  ,s  of  physical  inactivity  (Marx, 

m?) 

The  failure  to  arouse  an  interest  in  learning  may  be  due  In  part 
*>  what  is  i  t Util  1  y  rew-uded  in  school  settings.  Relatively  small 
anvunts  of  s:<lal  rein!  teement  arc  conferred  on  scholarship  compared 
tc  the  a*aun‘s  given  to  success  In  ath.etlcs  cr  physical  attractiveness 
(Coleman,  1961).  In  fact,  the  claisrocm  reinforcement  contingencies 
are  such  that  rewards  are  cbt.ur.ed  icr  not  gclng  beycnd  the  assignment, 
let  evasion  ot  academic  tasks,  and  tor  conformity  (Marx,  1967). 

Hk  pr.oicm  o',  arcusing  Interest  in  learning  could  be  attacked 
dire  tly;  'hat  Is,  instructional  tasks  could  be  designed  sc  that  the  act 
1  ica*r.lng  ltseli  bccoecs  a  source  of  satlslacticn  ar.d  reward  This 
emphasis  on  intrinsic  sefaden  may  be  advisable  not  only  because  of 
the  dlflltu.t)  in  olved  in  charging  the  reward  tys-ems  of  the  school 
and  ether  *  lat  institutions  wh.-  h  influence  .he  young,  bur  because 
estrlr.su  systems  cf  reward  nay  interfere  with  the  development  ol 
intrinti  interest  in  learning  »B*'.r.cr,  196i;  M^ddl,  I9bl;  Harlow, 

19!));  Hunt.  196)). 

inti lnslcal ly  activated  behavior  occurs  when  experience  does  not 
match  up  with  expectations  It  is  the  result  of  the  unexpected,  the 
unusual,  the  n  v*i  and,  In  general,  continues  until  the  discrepancy 
between  experience  and  expectation  is  reduted  o'  otherwise  re9oicea. 
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Consider  the  instructor  who  called  his  students'  attention  to  the 


discovery  of  the  Kensington  Stone  in  Minnesota  (Fenton,  1966).  The 
message  on  the  stone  slab  was  carved  in  runic  letters  and  dated  1362. 
Translations  of  the  ancient  Scandinavian  language  indicated  that  the 
stone  was  left  by  an  expeditionary  party  of  Swedes  and  Norwegians  who 
met  with  disaster  in  the  new  world.  In  this  case,  what  the  student  has 
just  experienced  (i.e.,  the  informational  input)  is  discrepant  with  what 
he  has  come  to  expect  (i.e.  ,  his  prior  learning)  regarding  the  discovery 
of  America.  There  is  considerable  evidence  that  discrepancies  between 
informational  inputs  and  prior  learning  or  expectancies  arouse  a  search 
for  relevant  information  (Berlyne,  1960,  1963,  1965b).  One  might  get  an 
intuitive  "feel"  for  the  relatively  potent  motivational  effect  of 
discrepancy  by  comparing  his  interest  in  studying  a  passage  containing 
detailed  information  about  the  Kensington  Stone  if  it  were  dated  in  1362 
with  his  interest  if  it  were  dated  in  1762. 

In  trying  to  learn  more  about  the  Kensington  Stone,  the  student 
could  resort  to  instrumental  activities  such  as  asking  questions, 
reading  or  thinking  about  the  information  given  him.  If,  as  a  result 
of  this  effort,  the  authenticity  of  the  stone  is  found  to  be  highly 
questionable,  the  discrepancy  experienced  by  the  learner  is  reduced. 

The  stone  is  a  fake  and  he  was  right  about  Columbus  all  along.  If, 
on  the  other  hand,  the  stone's  authenticity  is  upheld  to  his  satisfaction, 
the  learner  is  left  to  search  for  more  information  (e.g.,  the  accuracy 
of  the  translation  of  the  characters) ,  to  rationalize  away  the 
discrepancy  (e.g.,  the  problem  is  of  little  concern  to  him)  or  to  be 
"nagged"  by  the  unresolved  problem.  Thus,  the  individual  responds  to  the 
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discrepancy  by  seeking  or  using  information  and  receives  feedback  from 


his  responses  which  may  have  the  effect  of  ending  his  informational 
search  or  of  maintaining  it. 

The  essential  features  of  a  relatively  simplified  example  of 
cognitive  stimulation  have  been  outlined  above.  They  can  be  summarized 
as  follows:  When  there  is  a  discrepancy  between  input  and  expectancy, 
the  organism  is  aroused  or  activated.  This  state  stimulates  instrumental 
responses  intended  to  reduce  the  discrepancy.  These  responses  may 
result  in  the  alteration  of  the  environment  or  the  organism's  cognitive 
structure.  In  either  event,  new  input  or  new  standards  are  fed  back 
into  the  system,  which  may  recycle  until  the  discrepancy  is  reduced. 

Cognitive  stimulation  is  the  activation  of  a  system  of  intrinsic 
motivation  which  has  as  its  essential  feature  the  discrepancy  between 
expectation  and  experience.  The  discrepancy  notion  is  not  a  new  one. 

In  fact,  it  is  claimed  by  a  number  of  different  theoretical  formulations 
as  a  source  of  motivation.  For  example,  Berlyne  (1960,  1963)  developed 
a  drive  reduction  model  of  curiosity  in  which  the  curiosity  drive  is 
initiated  by  the  collative  properties  of  the  stimuli.  Collative 
properties  are  those  components  of  the  stimuli  which  invite  comparison; 
they  are  surprising,  novel,  incongruous,  or  otherwise  different  from 
what  an  individual  has  learned  to  expect.  In  the  present  context,  they 
and  the  expectancies  they  violate  are  discrepancies. 

Organisms  which  attempt  to  reduce  a  drive  initiated  by  the 
collative  properties,  attempt  to  maintain  a  state  of  balance  or  consis¬ 
tency  by  reducing  discrepancies.  In  this  regard,  Berlyne' s  theory  of 
curiosity  drive  is  similar  to  cognitive  consistency  theory.  Consistency 
theory,  whether  stated  in  terms  of  congruity-incongruity  (Osgood  and 


30 


Tannenbaum,  1955),  balance-imbalance  (Abelson  and  Rosenbaum,  1960; 
Heider,  1946),  or  consonance-dissonance  (Festinger,  1957,  1964),  assumes 
that  the  organism  strives  to  make  harmony  out  of  disharmony.  Thus, 
incongruity,  imbalance,  and  dissonance  are  accorded  motivational 
properties  although  the  details  of  the  motivational  mechanisms  are 
seldom  specified.  The  information  processing  model  (Hunt,  1965; 
Guilford,  1965;  Miller,  Gal  inter,  Pribram,  1960;  Simon,  1967;  Taylor, 
1960)  though  similar  to  other  balance  models  compares  human  cognitive 
processes  over  a  range  of  control  devices  from  simple  thermostats  to 
complex  computers.  According  to  this  approach,  the  organism  tests  for 
differences  between  input  (i.e.,  for  differences  in  room  temperature) 
and  standards  or  goals  (i.e.,  thermostat  setting).  When  differences 
are  detected,  the  organism  operates  (i.e.,  heater  on)  to  reduce  the 
differences.  The  results  of  the  operations  (i.e.,  changes  in  room 
temperature)  are  fed  back  into  the  system  to  be  tested  against  the 
standard  and,  accordingly,  the  operation  is  continued  or  ended. 

The  similarity  of  these  formulations  to  the  notion  of  cognitive 
stimulation  is  apparent.  However,  there  are  differences.  The 
conception  of  cognitive  stimulation  described  earlier  does  not  include 
(a)  the  drive  reduction  notion  of  Berlyne's  theory;  (b)  the  emphasis 
placed  on  the  affective  consequences  of  discrepancy  by  the  consistency 
theorists;  or  (c)  the  lack  of  concern  by  some  information  processors 
for  the  initiation  of  behavior.  Even  so,  the  present  discussion  draws 
heavily  on  all  three  theories  to  provide  knowledge  about  psychological 
mechanisms  which  may  facilitate  instructional  decision-making. 

The  remainder  of  this  chapter  is  an  elaboration  of  the  system  of 
cognitive  stimulation  outlined  above.  The  focal  point  of  the  discussion 
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will  be  on  those  elements  involved  in  the  activation  of  the  learner, 
i.e.,  on  the  input,  the  expectation,  and  on  their  combined  effect, 
the  discrepancy.  Other  matters,  such  as  the  effect  of  expectations  on 
the  direction  of  learning  (Chapter  III),  the  transformation  of  stimulus 
input  (Chapter  IV),  and  the  learner’s  instrumental  activities  (Chapter  V) , 
will  be  considered  in  detail  elsewhere. 

The  Input 

Stimulus  input  has  properties  which  arouse  interest  over  and 
beyond  its  intensity  or  affective  value.  These  properties  depend  on 
what  Berlyne  has  called  the  collative  content  of  the  stimuli.  One  way 
of  thinking  about  collative  content  is  that  it  is  inversely  related  to 
the  redundancy  of  the  stimuli.  The  more  one  part  of  the  stimulus 
configuration  "tells"  about  other  parts,  the  lower  the  collative  content. 

A  critical  feature  of  collative  content,  then,  is  the  extent  to  which 
elements  of  the  stimulus  field  are  different  or  discrepant  from  other 
elements  in  the  same  field  or  with  stimuli  experienced  in  the  past.  The 
former  condition  refers  to  the  complexity  of  the  stimulus  input  and 
the  latter  to  its  novelty.  Thus,  complexity  and  novelty  are  collative 
properties  which  are  associated  with  the  order  in  which  discrepant 
elements  are  presented. 

Discrepant  elements  may  be  presented  successively  (element  A  then 
element  B)  or  simultaneously  (element  A  and  element  B) .  Dember  and 
Earl  (1957)  and  Fiske  and  Maddi  (1961)  make  a  similar  distinction  between 
temporal  and  spatial  presentations  of  stimuli.  Simultaneous  presentation 
can  be  illustrated  with  the  following  example  of  discovery  learning. 

High  school  students  were  given  physical  maps  of  mid-western  United 
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States  with  Instructions  to  find  out  where  the  major  cities  were  located. 
As  they  examined  the  maps,  several  places  may  have  "competed"  in  their 
minds  for  the  locations  of  important  urban  concentrations.  In  terms 
of  the  present  discussion,  the  competing  locations  for  a  particular 
city  are  discrepant  elements  which  were  simultaneously  presented  to 
the  learners. 

Typically,  when  discrepant  elements  of  stimulus  input  are 
simultaneously  presented,  their  collative  properties  can  be  described 
in  terms  of  their  complexity,  i.e.,  as  a  heterogeneous  stimulus  array 
composed  of  elements  which  vary  in  their  features  and  relationships. 

In  the  above  illustration,  such  elements  are  represented  by  shorelines, 
mountains,  and  rivers.  The  relationship  may  be  apparent  either  in  the 
pattern  (i.e.,  arrangement  of  the  elements)  or  in  the  meanings, 
principles,  or  rules  that  the  learner  brings  to  the  stimulus.  Thus 
the  complexity  of  the  map  elements  varies  according  to  the  detail 
used  in  representing  mid-western  topography.  The  complexity  of  the 
relationships  among  the  elements  depends,  in  part,  upon  the  number 
and  type  of  principles  of  urban  settlement  (e.g.,  settlement  requires 
Intersections  of  transportation  routes)  that  the  student  uses  in 
approaching  the  problem. 

Walker  (1964)  distinguished  between  surface  and  potential  complexity. 
When  the  elements  of  the  stimuli  are  more  complex  than  their  relation¬ 
ships,  the  overall  stimulus  pattern  is  characterized  by  surface 
complexity.  On  the  other  hand,  potential  complexity  is  the  inverse 
condition:  the  relationships  are  more  complex  than  the  elements. 

Surface  complexity  may  evoke  fixation  responses  or  examination  of  the 
physical  features  of  the  stimuli  and,  thereby,  provide  the  motivational 
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beau  tat  tiMMtMT  Util  at  learstag  ••  Uttar  mfftUlm. 
Hwrwr,  •*«  »t*4««lc  UaraUi  taialwr  p»i««tUi  (MfUittf.  Il  It 
a  •  oeditlee  la  vhich  th*  t«ir**r«  tm  Aw  owe*  ¥ltl*  im  iiimlt 
(wiirr,  IfM).  iMtmtrr*  cm  direct  lumn  t«w«N  rltMt  tfc* 
surface  or  strati*!  cvifUiliy  of  im  learmUg  uti  la  tfc*  r»M|i* 
described  (trllrr,  (M  p rabies  vat  rrrraetH  h  tfctt  tfc*  taflulty  tf 
tha  rrUtlmkl^t  «u«|  tfc*  rliftftt*  vat  rtffc»tli«4.  CM  tfc*  atfc*r  Mai, 
surface  co** laxity  vttU  fc*  implied  whan  tfc*  irtmr,  sfc*  vat  |tm  tfc* 
•ait*  physical  map  of  tfc*  nld-vett  vat  i«M4.  ‘Mart  It  t  anvatala!" 

Mhrn  IlicrtfMt  tl*ar«t«  at  itUat*  impel  aft  praasated 

successively,  thtir  ealUUvt  coat  tat  It  typically  ttwl  fa  <fc*rtrt«r, 

1.*.,  It  la  the  ntv  or  different  portico*  of  tfc*  a*at  ttcoat  Itftt, 

Tht  rtf tranco  to  teaching  about  tha  Kensington  Stotts  illvatratot  he* 

novelty  Is  1  a*l 1*4  by  succtsslvt  present  at  too.  Sloe*  tit  learner  1*4 

already  acquired  tht  "knovledge"  that  Co lunbu*  discovered  AarKt, 

input  to  tht  effect  that  Scandinavian  *aplortra  praetdad  hi*  it  naval. 

• 

Although  atlauli  may  ba  coaplataly  nav  to  tha  laamar,  aott  adults 
or  avan  older  children  raralv  encounter  a  stimulus  vhlch  to  absolutely 
ntv  in  all  of  its  characteristics.  In  most  cast  a,  a  Nn*vM  atl*ulua 
contains  familiar  alaoanta  in  a  nav  orrongomont  or  co*b Inst  ion.  Since 
a  stimulus  can  ba  absolutely  ntv  only  once,  vlth  re pasted  praaantatlons 
it  Invariably  looses  its  capacity  to  arouoa  Interest.  Hovover,  vhen 
its  absolute  novelty  "veart  off,”  the  at  inulus  nay  still  have  tha 
potential  for  relative  novelty  due  to  its  arrangement,  placement,  or 
context.  For  example,  learners  may  have  encountered  the  notion  of 
equilibrium  in  science  often  enough  for  it  to  lose  its  novelty. 
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TW  |nf«i  aM  km  u  U  1M(  leal  i#  pivrlmijr 

«*t  ««ini«4  Mtmli  tar  *  Um  •(  nmKf  I*  «<*»  iw  I*  at  ImIm 

Ik*  Ittmi  Ilk*  l*H  *<f* la*t  •  IM|*  si  p**t 

luftfi  kklih  ***aro  k»rrl«i  — *ii  •(  f«MM  MirlkMM  *Im«  «ay  *•* 
of  «  >a*»  al  4l«***l«m.  II  m««I  Mtmll  *»*  i*  bo  Ml*a«4  lor 
mo.  ik«  «**t  la^ort mi  of  ikm  IIwmIm  mi  It 
(•Mll»r*4  $i*l«*rt;y  *tn  rotor*  io  Ik*  caat#*t  la  tilik  tha  atlaalaa 
al  latoro*t  **<«*•  (fiik*  aa4  H*44t ,  IHt).  II.  lot  o*Mplo»  tha 
oqwttlferlM  aotiaa  wi#  llr*t  laakt  la  cfcaadttry,  aK«Mi*r(»t  I?  la 
fkftli*  Mil  Ml  kM*  Moot  m  MMUrlii  It  la  KMoalei. 


Vs*  aaaa  nUatM  |aii«n  will  mi  «imm  Ik*  mm  latoroot  la  • 
loaraot  from  aaa  ttaa  ta  aaothar  or  tk»  »aa»  iataroac  la  4tff«r*ni 
Imimm  at  mf  floaa  ttaa*  Hat  la  fa  aay.  cognitive  attaalatlaa 
la  mi  a  alflf  ia  tanctiaa  al  tha  coaploalsy  «f  aovatt/y  at  ilia  nlailta 
preport taa  al  aaa.  Kitlar,  atlMlI  laiaraet  with  ar  or*  aa41fle4  by  tb* 
nil*  al  tk*  araaalaa  (torlyaa.  IllOi  Deatbor  and  Cart.  19$7|  H»t, 

I94S|  H*n»laf«r  mi  Kaaaoa.  1944).  Ic  particular,  tho  ailawlua  tnUrkli 
alik  Ml  ikt  laantar  haa  com*  to  rxpoci  tkrMb  prior  oxporlonc*. 
Cspociatlaao  a ay  bo  coacolved  of  aa  plan*  or  Mil  (Hunt.  IHt),  as 
a4apiatloa  lout to  (Hsbor,  I95*t  McClelland,  195)).  or  aa  any  prior 
atlMlatioa  (Boat or  mi  Cart,  1957).  Whatever  tha  fonailatlon,  oxpocta* 
lion*  ara  tha  mult  of  previous  learning  or  experience,  and  as  such  ara 


subject  co  modification  by  the  instructor.  At  least  three  types  of 
expectancies  can  be  identified:  ongoing-input,  representations,  and 
gene  r a 1 1 z at  ions . 

Ongoing-input  Standard 

At  the  cost  elementary  level,  current  stimulation  serves  as  the 
standard  for  the  input  which  follows  (Hunt,  1963,  1965).  Thus,  any 
stimulus  change  -  the  onset,  modification,  or  cecesslon  of  input  -  is 
a  discrepancy  from  the  immediately  previous  stimulation.  While  attempts 
have  been  made  to  explain  all  exploratory  behavior  in  terms  of  stimulus 
change  (Oeaber  and  Earl,  1957),  violations  of  expectancies  based  on 
ongoing-input  are  most  directly  associated  with  eliciting  the  orienting 
reaction  (Berlyne,  1960,  1963;  Lynn,  1966;  Maltzman,  1967),  or  what 
Pavlov  (1927)  called  the  investigatory  or  "what-is-it"  reflex.  The 
orienting  reaction  is  a  system  of  "somatic"  responses  which  tend  to 
Increase  the  individual's  responsiveness  to  his  environment  (Maltzman, 
1967).  For  instructional  purposes,  the  critical  function  of  orienting 
reactions  is  to  render  the  learner  receptive  to  information. 

Tter*  is  evidence  from  laboratory  experiments  that  changes  in  the 
ongoing  stimulus  input  evokes  orienting  responses  in  human  subjects 
(Davis,  Buchwald,  &  Frankmann,1955 ;  Lynn,  1966;  Maltzman,  1967).  The 
tempting  "conceptual  leap"  from  these  stales  to  instructional  settings 
is  that  learners,  too,  will  be  more  attentive  to,  interested  in,  and 
therefore  learn  more  from  conditions  which  are  variable  rather  than 
constant.  This  proposition  is  certainly  consistent  with  the 
educational  lore,  the  essence  of  which  is,  "give  'em  variety."  Much 
of  the  control  of  variety  or  variability  rests  in  the  hands  of  the 
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teacher  and  may  even  be  a  source  of  individual  differences  among  them. 

In  this  regard,  Coats  and  Smidchens  (1966)  found  that  college  under¬ 
graduates  learned  more  from  a  "dynamic"  lecturer  than  from  a  "static" 
speaker.  The  static  instructor  read  from  a  manuscript,  made  no  gestures 
or  eye  contact,  and  held  vocal  inflection  to  a  minimum  while  the  dynamic 
speaker  delivered  the  same  lecture  from  memory  and  used  much  vocal 
inflection,  gesturing,  eye  contact,  and  animation. 

Representational  Standards 

Representational  standards  are  comprised  of  any  pieces  of 
information,  (whether  concepts,  principles,  or  plans)  which  have  been 
internalized  and  maintained  in  memory  storage.  They  are  intentional 
or  informational  in  nature.  Intentional  representations  are  sequences 
of  behavior  or  programs  of  action  which  have  become  internalized  and 
integrated  into  the  cognitive  structure.  These  representations  are 
comparable  to  what  Miller,  Galanter,  and  Pribram  (1960)  have  called 
plans.  We  have  plans  for  going  to  work,  brushing  teeth,  writing 
chapters,  for  studying  chapters,  and  for  getting  out  of  studying 
chapters.  Once  a  plan  is  begun,  it  becomes  a  representation  or  an 
intention  against  which  incoming  stimuli  are  compared.  A  major  conse¬ 
quence  of  a  discrepancy  between  the  intentional  representation  and  the 
learner's  circumstance  is  the  initiation  and  maintenance  of  operations 
(responses)  designed  to  complete  the  plan  and  thereby  eliminate  the 
discrepancy. 

One  type  of  discrepancy  based  on  intentional  representations  is 
an  interruption.  Research  on  the  motivating  effects  of  interruptions 
(i.e.,  the  Zeigarnik  effect)  may  be  interpreted  as  illustrations  of  the 
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violation  of  Intentional  representations.  Ovsiankina  (1928)  Interrupted 
subjects  as  they  performed  her  experimental  task.  The  intentional 
representation  "set  up"  by  the  initiation  oC  the  task  was  not  met. 

Later,  she  provided  them  with  the  opportunity  to  complete  the  task  without 
giving  them  instructions  to  do  so.  The  majority  of  the  subjects 
returned  to  the  task  and  worked  at  it  until  it  was  complete,  suggesting 
that  discrepancy  between  Intention  and  circumstance  is  motivating.  An 
instructional  illustration  of  the  use  of  intentional  representations  is 
to  make  out-of-class  assignments  the  completion  of  a  task  or  problem 
which  was  begun  in  class. 

Informational  representations  are  the  accumulated  knowledge  the 
learner  has  acquired.  They  are  the  substance  or  content  of  the  cognitive 
structure  and  are  comparable  to  what  Miller,  Calanter,  and  Pribram 
(1960)  have  called  Images.  For  examnle,  a  description  of  New  York  City 
which  pictured  a  wooded,  park-like  scene  would  not  square  with  the  image 
most  of  us  have  of  New  York.  Such  stimuli  are  high  in  informational 
content  precisely  because  they  differ  from  the  representations  we  have 
acquired  through  prior  experience.  In  informational  theoretic  terms, 
a  picture  of  congested  buildings  contains  little  or  no  information 
about  New  York  while  a  picture  of  an  expanse  of  woods,  trees  and  grass 
does . 

Violations  of  informational  representations  lead  to  the  acquisition 
of  information  which  may  reduce  the  discrepancy.  One  of  the  most 
Immediate  and  rich  sources  of  information  is  the  stimulus  input  which 
contradicted  the  informational  representation.  In  the  example  above, 
the  input  is  the  ruralesque  description  of  New  York.  It  has  been  argued 
by  Festinger  U957)  that  typically  information  which  contradicts  existing 
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Wlteta  It  mi  m«hMi  ta  feat.  It  6*  la  atlii  (#  alalaw* 

IdflUlwr  4l*t-MM*t«.  lN«tV[,  >•*«•(  (fc  :•  tffiffl  €«HtWltl«*  4Ut<MUM« 

Ifceery  I*  tula  tatpavt  has  We*  !**««.« itleat  at  Watt  m 4  Sear*. 19 *»$#. 

CM#  far  tW  imvuuI  him  m#y  W  that  tW  llnmat 

belief  *Ik  tW  itftjnu*  tartatltjf  aal  therefore  attract*  fealaa 

to  It  (liilM,  £9*9).  TWf*  I*  to  tiKicil  tMl  til*  I*  (M 

coco.  lirlfM  (lf}i)  fewM  tMt  teetmed  wit  ahomt  Mliui* 

which  tbtv  Jaitft  a*  surprising  (I.*.,  t%uh  violated  their  cijMcuumtif 
then  about  mImIi  they  414  not  )t4|»  at  terprlsiftt.  fit s««a*hly , 
vlaUtimt  of  tW  Imfermat  local  it^itMautint  It4  to  a  creator  search 
far  aatd  acqwlsuiem  of  Informal  lac.  I  Ntu  (1916)  tumiatf  the  af facto 
of  violating  laformatlocal  repreeaniet tana  at  tin*  tiuftint 

wfluw  notarial  ao4  on  Information  i**m«4.  Ona  group  received  bogus 
r*evlden<e*’  which  confirmed  thalr  existing  Wllafa  regarding  the 
out cones  of  on  attitude  change  experiment.  A  second  group  received 
evidence  which  contradicted  thalr  existing  hatiafa.  I.a.,  it  vlolata4 
thalr  informational  representation.  All  subjects  viewed  pair*  of 
•  114aa  which  wara  simultaneously  projacta4  on  a  ocracn.  On  aona  itUt- 
pfilra,  ona  member  contalna4  Information  which  agraad  with  tha  subject’s 
existing  Wllafa  while  the  other  contained  dlacrepant  Information. 

a 

Violation  of  Informational  repreeemat Iona  resulted  in  more  time 
apent  exanlning  all  alldea  and  In  higher  tent  acorea  on  the  general 
topic  than  did  confirmation  of  Informal  local  representation*.  Moreover, 
only  tha  group  whoaa  axpactatlona  were  violated  appeared  to  tind  the 
descriptions  of  a  position  which  contradicted  their  existing  Wliaf 
(l.e.,  their  informational  representations)  interesting  and  a  source  of 
information.  Thalr  scores  wara  consistently  higher  than  the  confirmation 
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gr  up  on  self-reports  of  Interest  in  discrepant  slides,  the  choice  and 
examination  of  discrepant  slides,  and  on  scores  of  test  items  requiring 
knowledge  of  the  discrepant  position.  Thus,  violations  of  informational 
representations  generate  greater  general  interest  in  the  topic  than 
confirmation  of  expectancies  and  focus  the  learner's  informational 
search  on  the  informationally  rich  discrepant  position.  Contradiction 
of  representations  appears  to  be  one  condition  which  renders  discrepant 
Information  attractive  enough  to  risk  Increases  in  dissonance. 

Informational  representations  vary  in  the  amount  of  affective 
value  attached  to  them.  Some  representations  are  critical  for  the 
maintenance  of  the  learner's  self-esteem  or  core  elements  in  his  belief 
system.  Violations  of  these  standards  may  have  potent  motivational 
effects.  However,  it  may  be  precisely  when  commitment  is  high  that 
the  learner  cannot  afford  to  risk  dissonance  by  examining  the  discrepant 
positions.  Thus,  Increases  in  affective  value  may  be  directly  related 
to  interest  in  the  general  topic,  but  Inversely  related  to  Interest  in 
the  discrepant  position.  One  instructional  moral  of  this  hypothesis  is 
that  learners  will  examine  the  informationally  rich  discrepant  input 
when  it  does  not  Involve  beliefs  they  hold  dear  and  they  will  shy  away 
from  such  information  when  it  deals  with  a  topic  to  which  they  are 
highly  committed. 

Generalized  Standards 

In  order  to  violate  representational  standards,  the  instructor 
must  supply  information  which  disagrees  with  information  the  learner 
has  acquired.  The  critical  feature  of  violating  generalized  standards 
is  the  withholding  of  information  due  to  the  vagueness  or  ambiguity  of 
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the  input  or  to  its  incompleteness.  Sometimes  the  learner  is  faced  with 
a  confusing  situation  whose  features  do  not  contradict  a  specific  fact, 
concept,  or  plan  he  has  acquired.  He  may  be  confronted  with  an  array 
of  equally  attractive  alternatives  or  with  a  predicament  for  which  no 
alternatives  are  readily  available.  For  example,  he  may  examine  a 
picture  of  New  York  which  is  so  out  of  focus  that  the  features  are  not 
immediately  recognizaole.  The  blurred  input  does  not  violate  a  specific 
representation  the  learner  has  acquired  because  the  information  is  so 
scant  he  is  unable  to  "summon"  an  image  of  New  York  for  comparison. 

However,  a  discrepancy  exists.  The  expectation  in  this  case  is  a 
set  or  a  generalized  standard  such  as  "objects  (or  pictures)  should  be 
recognizable"  (Hunt,  1965).  The  blurred  image  of  New  York  does  not  meet 
this  expectation.  Other  examples  of  generalized  standards  are:  the 
universe  is  orderly  (violated  by  stimulus  disarray),  communications 
tend  to  be  complete  (violated  by  an  incompletion) ,  and  events  are 
caused  (violated  by  an  illusion).  Generalized  standards  are  more 
removed  from  concrete  experience  than  are  representations;  they  are 
abstracted  from  an  accumulation  of  representations.  The  generalization 
that  the  universe  is  orderly  is  based  on  many  experiences  which  were 
internally  represented  or  maintained  in  memory  storage  and  associated 
in  such  a  way  as  to  form  a  generalization.  Thus,  generalized  standards 
require  both  experiences  and  representations  of  those  experiences. 

Some  generalized  standards  are  pervasive  enough  to  become  relatively 
permanent  personality  dispositions.  The  dogmatic  person,  for  example, 
has  formed  the  generalization  that  the  world  is  hostile  or  threatening 
and  the  person  with  an  external  locus  of  control  has  learned  the 
generalization  that  what  happens  to  him  is  the  result 'of  luck. 
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Violations  of  generalized  standards  appear  to  have  the  effect  of 
arousing  interest.  In  an  experiment  described  earlier,  Schultz  (1970) 
also  included  an  experimental  treatment  in  which  subjects  received 
both  evidence  supporting  and  evidence  contradicting  their  existing 
beliefs.  This  condition  approximated  the  generalized  standard 
expectancy  by  providing  support  for  both  beliefs  rendering  them  equally 
attractive.  More  time  was  spent  by  subjects  in  this  condition  examining 
the  experimental  material  than  any  others.  They  also  had  the  highest 
overall  test  scores.  However,  they  did  not  have  the  pronounced 
interest  in  the  discrepant  belief  held  by  subjects  who  received  only 
evidence  supporting  the  discrepant  belief.  It  seems  that  without  the 
contradiction  of  an  explicit  representational  standard,  the  learner's 
search  for  information  is  less  focused  and  more  diffused.  In  this 
regard,  high  affective  value  attached  to  the  topic  of  the  generalized 
standard  may  increase  the  level  of  information  seeking.  Unlike  the 
contradiction  of  informational  representations,  the  learner  is  not 
directly  faced  with  the  threat  of  having  his  existing  beliefs  overturned. 

An  important  advantage  of  the  expectancy  notion  is  that  it  provides 
a  common  rubric  for  superficially  different  phenomena.  Berlyne  (1960, 
1965b)  argued  that  the  stimulus  change  formulation  of  Dember  and  Earl 
(1957)  only  accounts  for  conditions  in  which  the  stimulus  elements  are 
contiguous.  As  a  consequence,  it  is  inadequate  to  explain  discrepancies 
in  which  the  inputs  are  separated  in  time  or  space.  He  argues  further 
that  Hunt's  (1965)  discrepancy  hypothesis  is  dyadic,  i.e.,  it  is  limited 
to  the  case  in  which  discrepancies  involve  only  two  elements.  The 
present  formulation  includes  stimulus  change  as  the  ongoing-input 
standard  and  accounts  for  discrepant  elements  separated  in  time  by  the 
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representational  standard.  In  addition,  the  generalized  standard 
accounts  for  discrepancies  with  multiple  elements  or  with  no  discernible 
elements. 


The  Discrepancy 

The  ingredients  of  discrepancies,  the  input  and  the  expectation, 
can  be  combined  in  a  variety  of  ways  to  suggest  different  instructional 
applications.  A  few  possibilities  are  illustrated  below: 

(a)  Successive  Presentation  -  Ongoing-input  Standard.  This 
combination  has  been  referred  to  as  stimulus  variability.  Coats  and 
Smichens'  (1966)  research  clearly  suggests  that  the  variability  of 
teacher  behavior  has  potent  motivational  effects  on  learners.  Stimulus 
variability  also  can  be  capitalized  on  in  schoolwide  planning.  Whatever 
other  benefits  or  drawbacks  they  may  have,  adaptations  of  the  Trump 
Plan  offer  valuable  sources  of  stimulus  variability  in  the  form  of 
large  group-small  group  instruction,  modular  scheduling,  team  teaching 
and  staff  diversification, • and  even  movable  walls. 

(b)  Successive  Presentation  -  Representational  Standard.  When 
the  essential  feature  of  the  most  recent  input  is  its  newness,  novelty 
results.  When  the  input  has  "shock  value"  due  to  its  relatively  eudden 
or  abrupt  appearance,  the  discrepancy  is  characterized  by  surprisingness. 
Berlyne  (1965a)  cites  an  inquiry  lesson  by  Suchman  with  elementary 
school  children  which  exemplified  surprise.  A  demonstration  was 
performed  in  which  a  brass  ball  was  slipped  through  a  ring  which  was 
barely  larger  than  the  ball.  After  the  ball  was  heated,  it  sat  on  the 
ring  instead  of  slipping  through. 


(c)  Simultaneous  Presentat Ion  -  Representat ional  Standard.  This 
combination  results  in  incongruity ,  a  condition  in  which  the  input  is 
composed  of  stimulus  components  which  previously  had  not  been  associated. 
For  example,  the  single  stimulus  of  a  bearded  lady  not  only  violates 

the  representation  that  women  are  beardless,  but  the  representation  that 
it  is  men  who  have  beards.  Thus,  the  impact  of  incongruity  draws 
heavily  upon  the  incompatibility  between  representations  of  simultaneously 
presented  stimulus  elements.  In  other  words,  what  makes  the  bearded 
lady  of  enough  interest  to  display  in  side  shews  is  not  just  that  she 
differs  from  other  women,  but  that  she  differs  in  a  way  that  makes  her 
man-like.  Incongruity  can  be  generated  by  the  unlikely  juxtaposltioning 
of  opposing  elements  as  illustrated  in  the  following  topics:  The 
sophisticated  artistic  expression  ot  "primitive"  groups,  the  liberalism 
of  Barry  Goldwater,  or  how  FDR  saved  America  from  communism. 

(d)  Simultaneous  Presentation  -  Generalized  Standard.  When  the 
learner  has  before  him  a  myriad  ot  options  or  has  no  clear-cut 
alternative,  he  experiences  a  form  of  discrepancy  called  bafflement. 

The  Anthropology  Curriculum  Study  Project  (Dethlefsen,  circa  1966) 
developed  an  imaginative  introductory  unit  for  a  secondary  school 
anthropology  course  Learners  are  shown  a  map  of  a  camp  site  in  the 
Kalahari  Desert  which  contains  the  descriptions  and  placements  of 
artifacts  found  at  the  site  The  learner's  task  is  to  describe  the 
life  style  of  the  people  who  lived  there.  Thus,  a  discrepancy  is 
created  between  the  generalization  that  "a] 1  people  have  a  way  of  life" 
and  the  intuition  that  "the  way  of  life  of  the  people  at  the  camp  site 
is  not  readily  apparent."  As  a  result  the  learner  is  motivated  to 
search  the  artifacts  on  the  map  for  clues.  Of  course,  the  same  lesson 


could  be  taught  in  a  way  in  '/hich  discrepancies  would  be  minimized. 

For  example,  the  student  simply  could  be  given  the  map  and  told  to  learn 
about  the  artifacts  or  the  instructor  could  lecture  extensively  about 
the  details  of  the  artifacts. 

Discrepancy  and  Arousal 

Why  does  the  discrepancy  between  input  and  expectation  push,  pull, 
or  prod  the  learner  to  act?  The  answer  to  this  question  involves  the 
notion  of  arousal,  an  internal  state  which  implies  the  activation  of 
the  organism  and  which  is  usually  indexed  by  the  complex  of  bodily 
responses  associated  with  the  orienting  reaction.  Even  though  the 
"signs"  of  arousal  are  generally  agreed  upon,  the  nature  of  arousal 
itself  is  far  from  certain  and  remains  a  subject  of  disagreement.  For 
example,  in  Berlyne's  (1960,  1963,  1965b,  1967)  formulation,  which  was 
briefly  described  earlier,  arousal  is  accorded  a  drive-like  status. 

In  contrast,  Mandler  (1964)  treats  arousal  "entirely  as  a  stimulus  of 
varying  intensity,  rather  than  a  drive"  (p.  174). 

Although  the  differences  between  Berlyne  and  Mandler  are  important 
issues  for  researchers  interested  in  variables  underlying  motivation, 
they  need  not  be  of  great  concern  to  the  instructional  decision-maker. 
The  important  feature  for  instruction  is  the  inferences  that  can  be 
drawn  from  the  research  of  the  two  investigators  as  follows:  First, 
studies  by  both  suggest  that  discrepancies  are  clearly  associated 
with  physiological  changes  which  imply  that  they  have  activating  and 
energizing  effects  on  an  organism.  Second,  arousal  appears  to  result 
from  discrepancies  based  on  representational  and  generalized  standards 
as  well  as  from  violations  of  ongoing-input  standards.  Berlyne's 
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(1957)  findings  were  consistent  with  other  examples  of  violations  of 
ongoing- input  standards  (Davis,  Buchwald,  and  Frankmann,  1955;  Maltzman, 
1967).  However,  in  the  Berlyne  and  McDonnell  (1965)  and  ManJler  (1964) 
studies,  representational  standards  were  violated  with  similar  arousal- 
producing  effects.  In  the  first  case,  incongruous  stimuli  were  presented 
simultaneously  and  in  the  second,  novel  stimuli  were  presented 
successively.  Violations  of  generalized  standards  also  appear  to  affect 
arousal  as  demonstrated  by  Berlyne  (1961)  and  others.  Haywood  (1962) 
for  example,  found  that  a  confusing  message  increased  palmar  sweating 
and  Berlyne  and  Borsa  (1967)  obtained  longer  EEG's  with  blurred 
figures  than  with  clear  ones.  Third,  both  stimulus  input  and  expectancy 
factors  contribute  to  arousal.  In  the  overlearning  and  mastery 
conditions  of  the  Mandler  study,  discrepancies  were  created  by  identical 
stimulus  conditions.  The  difference  in  arousal  was  due  to  differences 
in  the  strength  of  the  informational  representations,  i  e.,  in  the 
number  of  trials  beyond  criterion.  Berlyne,  on  the  Cher  hand,  varied 
the  collative  content  of  the  stimuli.  They  were  more  or  less  complete, 
incongruous,  or  symmetrical.  It  was  assumed  that  all  subjects  were 
similar  in  that  a  four-legged  bird  or  a  high-uncertainty  word  violated 
their  expectancies. 

Data  to  explain  why  discrepancies’ activate  the  learner  are  not 
all  in.  However,  the  evidence  which  has  been  attained  clearly  permits 
the  conclusions  that  discrepancies  d£  activate  the  learner,  that  both 
the  experiences  and  expectations  contribute  to  arousal,  and  that 
violation  of  ongoing-input,  representational,  and  generalized  standards 
are  arousal-producing. 
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Determinants  of  Discrepancy 


Discrepancies  can  differ  In  their  magnitude  This  assertion  raises 
the  question  of,  "what  can  be  done  to  control  the  magnitude  of  the 
discrepancy  and  thereby  Increase  the  learner's  Interest?"  Berlyne  (1960, 
1965b)  listed  four  determinants  of  "conceptual  conflict"  as  follows: 
the  number  of  competing  responses,  the  relative  strength  of  the 
responses,  the  absolute  strength  of  the  responses,  and  the  degree  of 
lncompatabllity  between  them.  Although  these  factors  are  presented  in 
terms  of  Berlyne' s  drive-reduction  model  of  curiosity,  they  can  be 
recast  into  the  present  version  of  cognitive  stimulation,  as  follows: 

(a)  The  number  of  discrepant  elements.  As  the  number  of  discrepant 
elements  increases,  the  magnitude  of  the  discrepancy  increases.  The 
elements  may  be  different  parts  of  the  stimulus  pattern  or  facts, 
principles,  or  plans  the  learner  has  acquired.  Of  course,  the  more  the 
learner  can  subsume  these  elements  under  more  inclusive  constructs,  the 
less  complex  the  learning  task  will  be. 

(b)  The  probability  that  Information  regarding  any  one  of  the 
discrepant  elements  will  reduce  the  discrepancy.  As  the  probability 
of  reducing  the  discrepancy  becomes  equally  distributed  among  the 
discrepant  elements,  the  magnitude  of  the  discrepancy  increases.  A 
study  by  Berlyne  (1962)  demonstrates  the  effect  of  both  of  the  above 
factors  on  arousing  interest.  High  school  students  were  shown  a 
quotation  and  a  list  of  several  possible  authors.  The  subjects  then 
ranked  the  quotations  according  to  their  interest  in  learning  the 
actual  authors.  The  number  of  discrepant  elements  was  manipulated  by 
simply  varying  the  number  of  authors  associated  with  each  quotation. 
Equiprobability  was  manipulated  by  providing  the  subjects  the  probability 
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Chat  each  author  was  the  actual  author.  According  to  the  present 
discussion,  it  is  assumed  that  discrepancies  would  be  greater  when  the 
probabilities  assigned  to  the  three  "authors"  were  .34.  .33,  and  .33 
than  when  they  were  .77,  .13,  and  .10,  and  when  three  authors  were 
listed  instead  of  two.  Berlyne  found  that  by  increasing  both  the 
number  and  equiprobability  of  elements,  greater  self-reports  of  interest 
were  obtained. 

(c)  The  total  value  of  the  discrepant  elements.  Value  is  determined 
by  how  well  the  elements  have  been  acquired  and  the  centrality  of  the 
elements  in  the  leaner' s  value-belief  system.  The  bearded  lady  example, 
referred,  to  earlier,  is  a  discrepancy  which  gains  strength  from  both 
sources.  The  man-beard  and  lady  no-beard  associations  have  been  over¬ 
learned  by  most  members  of  this  society  and  thereby  have  acquired 
considerable  strength.  Whatever  value  is  obtained  from  these 
associations  is  boosted  by  the  implication  of  sex  -  a  topic  of  high 
affective  value  in  this  society,  and  thereby  a  central  element  in 

our  value  system.  As  a  result,  the  total  value  of  discrepant  elements 
is  quite  high. 

(d)  The  incompatability  among  discrepant  elements.  The  more 
incompatible  the  elements,  the  greater  the  discrepancy.  Although 
incompatability  of  a  given  condition  is  difficult  to  define  with 
precision,  in  general  terms  it  refers  to  the  extent  to  which  one 
discrepant  element  precludes  the  other.  Incompatability  may  be  manifest 
in  the  meanings  attached  to  the  discrepant  elements.  For  example, 
after  his  subjects  learned  the  seven  word,  serial  order  list,  Mandler 
(1964)  inserted  a  new  word  and  measured  GSR's.  If  the  new  words  were 
synonomous  with  the  original  word,  one  would  expect  relatively  low  GSR's. 
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On  the  other  hand,  if  the  interrupting  word  were  an  antonym  of  the 
original  word,  discrepancy  would  be  greater  and,  presumably,  directly 
related  to  increases  in  GSRs. 

Differences  in  the  logical  relationships  between  discrepant 
elements  may  also  influence  their  degree  of  incompatibility.  An 
"either-or-but-not-both"  proposition  requires  exclusion,  while  an  "and- 
or"  or  an  "and"  proposition  is  less  stringent.  Suppose,  for  example, 
students  were  to  report  on  the  following  topic :  Andrew  Jackson  was 
either  a  fighter  against  big  money  interests  or  a  symbol  of  the  common 
man.  In  this  case,  the  discrepant  elements  are  similar  in  meaning; 
however,  the  "rules"  for  relating  them  require  the  exclusion  of  one 
for  the  other.  Presumably,  the  magnitude  of  discrepancy  would  be 
relatively  large.  On  the  other  hand,  the  topic,  Andrew  Jackson  was  a 
fighter  against  big  money  interests  i'nd  a  symbol  of  the  common  man 
implies  little,  if  any,  discrepancy. 

The  rules  of  relating  discrepant  elements  and  the  incompatibility 
of  their  meanings  appear  to  interact  to  affect  the  magnitude  of  the 
discrepancy,  In  the  above  example,  compatible  meanings  (common  man  - 
fighter  against  big  money)  were  linked  by  incompatible  rules  (either-or) 
to  produce  greater  discrepancy  than  associating  compatible  meanings  with 
compatible  rules  (and).  However,  consider  the  following  topic: 

Andrew  Jackson  was  either  a  symbol  of  the  common  man  or  an  oppressor 
of  blacks  and  Indians.  In  this  case,  incompatible  meanings  (common 
man  -  oppressor)  are  linked  with  either-or  to  result  in  a  relatively 
low  level  discrepancy.  Notice  the  effect  of  changing  the  either-or 
rule  to  an  and  rule:  Andrew  Jackson  was  a  symbol  of  the  common  man  and 
an  oppressor  of  blacks  and  Indians.  In  the  later  case,  discrepancy  is 
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increased  by  the  juxtapositioning  of  incompatible  meanings,  common  man 
and  oppressor. 

It  has  been  noted  that  both  stimulus  input  and  expectancies 
contribute  to  the  activation  of  the  organism.  We  can  now  suggest  that 
the  amount  of  contribution  made  by  each  is  a  function  of  the  number  of 
elements,  their  equal  probability  or  importance,  their  total  value,  and 
their  incompatibility.  Perhaps  these  determinants  are  most  apparent 
when  they  are  manifest  in  the  discrepant  elements  of  stimulus  input. 
However,  the  contribution  of  expectancies  to  the  size  of  the  discrepancy 
is  also  determined  on  a  similar  basis.  For  example,  Massialas  and  Cox 
(1966)  described  a  lesson  in  which  10  short  poems  were  presented  to 
learners  who  quickly  perceived  their  task  as  one  of  identifying  the 
source  of  the  poems.  One  poem  was: 

My  Thoughts  turn  to  the  Ancient  Capital 
Long  life  and  peace  during  your  reign 
0,  Emperor. 

As  a  result  of  the  most  salient  cues,  the  learner  may  "conjure  up" 
any  number  of  Images  (i.e.,  of  informational  representations)  to  use  as 
a  standard.  For  some,  the  images  may  be  of  Egypt,  Greece,  and  Rome. 

For  others,  China  and  Japan  may  also  be  Included.  Some  learners  may 
feel  that  the  poem  could  just  as  well  have  been  written  about  all  five 
empires,  while  others  may  feel  that  while  all  are  possibilities,  Egypt 
by  far  is  the  best  bet.  Thus,  "competing"  representations  become 
discrepant  elements  which  vary  in  their  number  and  equiprobability ,  and 
thereby  affect  the  magnitude  of  discrepancy. 


50 


Optimal  Site  of  Discrepancy 


Since  It  is  unlikely  that  expectations  ever  exactly  match  experiences, 
leaners  are  always  faced  with  some  amount  of  discrepancy.  However,  they 
are  not  always  driven  to  act  upon  them.  Thus,  there  appears  to  be  a 
threshold  at  which  point  the  individual  is  aware  of  or  notices  the 
discrepancy  (Berlyne,  1960).  With  discrepancies  above  the  threshold, 
action  is  initiated  and  with  discrepancies  below  the  thM'shold,  no 
action  occurs.  Once  a  discrepancy  is  above  threshold,  the  relevant 
instructional  question  is:  how  much  discrepancy  is  necessary  to  maximize 
learner  interest? 

The  implication  of  much  of  what  has  been  said  so  far  is  that 
increases  in  the  magnitude  of  discrepancies  are  accompanied  by  greater 
arousal  and,  accordingly,  increased  interest  in  the  topic  of  the 
discrepancy.  Certainly  common  sense  reminds  us  of  the  intrigue  ve 
experience  with  mystery  and  the  excitement  and  appeal  associated  with 
surprise.  Research  by  Berylne  (1957,  1958,  1961,  1962),  Davis,  Buchwp.ld, 
and  Frankmann  (1955),  Mandler  (1964),  and  others  (Butler,  1953,  1954; 
Montgomery,  1953)  is  confirming  in  that  it  demonstrates  that  larger 
discrepancies  are  accompanied  by  correspondingly  increased  orienting 
reactions,  self-reports  of  interest,  exploration,  or  information  seeking. 
Thus,  a  monotonic  relationship  between  magnitude  of  discrepancy  and 
amount  of  Interest  is  Implied.  In  applying  this  notion  to  instruction, 
the  rule  of  thumb  would  seem  to  be:  create  as  large  a  discrepancy  as 
possible  to  maximize  learner  interest . 

However,  all  Increases  in  discrepancy  do  not  lead  to  greater 
interest  and  consequent  attraction.  The  unknown  is  sometimes  avoided 
out  of  fear  or  even  terror.  The  surprising  or  bizarre  may  shock  to  the 
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point  of  disorientation  and  panic.  For  example,  an  early  study  found 
that  when  infants  were  exposed  to  a  strange,  falsetto  voice,  their 
initial  reactions  were  cries  of  fear  and  movements  suggesting  displeasure 
(BUhler,  Hetzler,  &  Mabel,  1927).  For  their  part,  adults  initially 
ranked  sounds  with  unfamiliar  rhythms  as  unpleasant  (Alpert,  1953). 

Hebb  (1946)  observed  panic  reactions  from  chimpanzees  who  were  exposed 
to  a  sculptured  chimpanzee  head  detached  from  a  body  or  an  anaesthetized 
infant  chimpanzee.  Similar  reactions  occurred  when  a  familiar  experimenter 
wore  a  Halloween  mask.  More  recently,  Munsinger  (1964)  has  found  a 
preference  for  meaningful  (familiar)  syllables  to  meaningless  ones 
(unfamiliar) . 

Do  increases  in  discrepancies  create  interest  and  attraction  or 
fear  and  avoidance?  It  seems  reasonable  to  assume  that  discrepancies 
are  attractive  u£  t£  a  point  beyond  which  they  produce  avoidance  behavior. 
This  suggests  a  curvilinear  relationship  between  the  magnitude  of 
discrepancy  and  the  attractiveness  of  the  stimuli.  The  curvilinear 
relationship  is  made  explicit  or  is  implicit  in  attempts  to  explain 
motivation  (Berlyne,  1960,  1963;  Dember  and  Earl,  1957;  Fiske  tmd  Maddi, 
1961;  Hebb,  1949;  Haber,  1958;  Hunt,  1963;  McClelland,  1953;  Munsinger 
and  Kessen,  1964;  Walker,  1964).  This  relationship  is  described  in 
Figure  1. 

The  major  implications  to  bt  drawn  from  the  curve  in  Figure  1  are 
as  follows:  (a)  Conditions  characterized  by  little  or  no  discrepancy 
between  experience  and  expectation  (bordeom)  are  avoided  as  are 
extreme  discrepancies  (panic);  and  (b)  there  is  an  optimal  level  of 
discrepancy  which  is  of  moderate  or  Intermediate  size.  Accordingly, 
the  contradictory  responses  to  novelty  described  earlier  can  be 
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construed  as  efforts  on  the  part  of  the  organism  to  maintain  an  optimal 
discrepancy  level  by  avoiding  extreme  discrepancies  (Hebb,  1946)  and 
approaching  moderate  discrepancies  (Butler,  1953,  1954).  Other  studies 
(Bexton,  Heron,  &  Scott,  1954;  Jones,  1966)  suggest  that  stimulus 
deprivation  (l.e.,  no  discrepancy)  is  avoided  by  human  subjects  who 
attempt  to  increase  stimulation  and  the  level  of  discrepancy. 

Although  these  studies  are  consistent  with  the  optimal  level 
hypothesis,  they  are  not  tests  of  that  hypothesis.  In  fact,  it  is  not 
known  whether  the  experimenter  with  a  Halloween  mask  (Hebb,  1946) 
created  greater  discrepancies  for  one  chimpanzee  than  the  view  of  a 
changing  scene  (Butler,  1954)  did  for  another.  The  test,  therefore, 
requires  an  experimental  paradigm  in  which  subjects  respond  to  stimulus 
input  which  varies  only  along  a  dimension  of  increasing  magnitude  of 
discrepancy.  This  procedure  assumes  a  technique  to  control  the  effects 
of  extraneous  factors  and  to  calibrate  discrepancies.  Both  of  these 
conditions  have  been  met  with  relative  success  in  a  series  of  experiments 
by  Munsinger  and  Kessen  (1964).  Their  results  were  consistent  with 
the  optimal  hypothesis:  moderately  random  words  or  phrases  were 
preferred  to  extremely  redundant  or  extremely  random  letters  or  words. 

In  all,  support  for  the  optimal  hypothesis  seems  strong  enough  to 

justify  suggesting  its  applic  'ion  to  instructional  problems  (Weatjen,  1967). 

Maintaining  Discrepancies 

Discrepancies  can  be  resolved  in  any  number  of  ways.  When  the 
learner's  Instrumental  responses  lead  to  the  acquisition  of  knowledge, 
the  discrepancy  is  typically  resolved  in  an  instructionally  productive 
fashion.  New  information  permits  the  acceptance  or  rejection  of  the 
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authenticity  of  the  Kensington  Stone  or  the  artifacts  on  the  Kalahari 
camp  site  may  have  yielded  cues  as  to  the  culture  of  the  inhabitants. 
However,  discrepancies  have  a  way  of  resolving  themselves  "prematurely" 
by  a  variety  of  mechanisms  including  habituation,  reevaluation  of 
beliefs,  and  control  devices  such  as  stop  orders.  Premature  resolution 
is  instructionally  unproductive  since  instructional  purposes  may  require 
continued  activation  or  informational  search.  As  a  result,  designers 
of  instructional  strategies  are  left  with  the  problem  of  maintaining 
discrepancies  or  with  what  Bruner  (1966)  has  called  the  pacing  or 
sequencing  of  optimal  levels  of  uncertainty. 

When  discrepancies  are  based  on  instructional  topics  which  touch 
upon  highly  valued  beliefs,  the  learner  may  turn  to  unproductive  methods 
of  resolving  them  in  order  to  keep  his  existing  beliefs  intact. 
Accordingly,  he  may  reevaluate  one  of  the  discrepant  elements  to  reduce 
the  equiprobability  among  them  (e.g.,  these  criticisms  of  George 
Washington  couldn't  have  been  made  by  a  reputable  source)  or  he  may 
devalue  some  aspect  of  the  discrepancy  and  thereby  reduce  its  total 
value  (e.g. ,  This  discussion  approaches  Christianity  from  a  trivial 
viewpoint).  Informational  search  may  also  end  unproduct ively  due  to 
the  implementation  of  a  stop  rule  (Hunt,  1965;  Miller,  Galanter,  & 
Pribram,  1960)  which,  in  effect,  orders  the  discrepancy  to  exit  from 
the  system.  Stop  rules  may  be  set  to  "turn  off"  the  learner  when  he 
has  spent  too  much  time  on  the  topic,  when  the  probability  of  resolving 
the  discrepancy  is  too  low,  when  significant  others  stop,  or  when  a 
certain  level  of  fatigue  is  reached. 

Habituation  to  the  effects  of  discrepancy  occurs  when  stimuli 
which  previously  evoked  a  particular  response  are  repeated  to  the  point 
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where  Che  response  Is  no  longer  evoked.  Implying  that  Che  learner  is 
no  longer  aroused  and  Che  scimuli  no  longer  accraedve.  The  effecC 
of  habicuacion  is  Co  resolve  Che  discrepancy,  Cypically  wich  a  loss  of 
accendon  Co  Che  instructional  cask.  Sharpless  and  Jasper  (19S6) 
inserted  elecCrodes  inCo  cheir  cac  subjects  and  then  delivered  loud 
sounds  which  lasted  three  seconds.  Although  Che  initial  bursts  evoked 
EEC  reactions  associated  wich  high  arousal,  after  30  trials  Che  arousal 
reaction  had  all  but  disappeared.  When  the  experiment  was  repeated 
on  successive  days,  the  orienting  reaction  "recovered,"  but  with  each 
day  habituation  was  more  rapid.  Davis,  Buchwald,  and  Frankmann  (1955) 
found  similar  evidence  of  habituation  in  huiaan  subjects  on  some,  but 
not  all  measures  of  the  orientation  reaction.  In  both  studies  habituation 
was  in  response  to  violations  of  ongoing-  input  standards.  Learners 
also  appear  to  adjust  to  discrepancies  based  on  representational  or 
generalized  standards.  Kubls  (1948)  repeatedly  presented  subjects  with 
a  light,  a  buzzer (ongoing-input  standards),  and  a  question  (representational 
or  generalized  standards).  Habituation  occurred  to  all  three  types  of 
stimuli,  although  habituation  to  the  question  was  the  slowest. 

Since  the  stimuli  remain  constant  in  habituation  studies,  the 
weakening  of  the  orienting  response  implies  that  the  expectations 
change  to  match  the  current  stimulus  input,  and  thereby  reduce  the 
magnitude  of  the  discrepancy.  If  this  were  the  case,  one  would  expect 
first  avoidance  then  approach  responses  and,  finally,  indifference  as 
the  magnitude  of  discrepancy  becomes  smaller  with  repeated  presentations 
of  unfamiliar  stimuli.  This  prediction  is  based  on  tracing  the  curve 
in  Fig.  2-1  along  the  abscissa  from  extreme  discrepancy  to  no  discrepancy. 

In  the  Alpert  (1953)  study,  an  unfamiliar  rhythm  was  repeated  many  times. 
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On  first  hearing  it  was  rated  as  unpleasant.  With  repetitions,  the 
rhythm  was  considered  more  pleasant  until  finally,  after  an  extended 
period  of  exposure,  the  subjects  became  indifferent  toward  it.  A 
similar  trend  from  fear  to  interest  in  a  strange  stimuli  (a  falsetto 
voice)  was  observed  in  infants  by  BUehler,  Hetzler,  and  Mabel  (1927)  when 
the  input  was  repeated. 

The  fluctuation  or  modification  of  the  standard  suggests  that 
expectancies  are  not  set  at  an  absolute  level  of  stimulation,  but 
rather  at  the  level  of  stimulation  to  which  the  learner  is  currently 
adapted.  Accordingly,  discrepancy  can  now  be  defined  as  the  difference 
between  the  adaptation  level  And  the  input  (McClelland,  1953).  One 
instructional  implication  of  variable  standards  is  that  the  instructor 
can  not  maintain  an  optimal  or  intermediate  level  of  discrepancy  for 
an  extended  period  without  losing  student  interest.  With  repetition, 
habituation  may  occur  even  to  the  "dynamic"  lecturer  (such  as  the 
experimenter  in  the  Coats  and  Smidchens  study)  if  he  follows  the  same 
pattern  of  behavior.  Or,  for  example,  the  repeated  use  of  questions 
minimizes  their  motivational  effects.  In  this  regard,  educational 
practice  may  be  working  against  the  activation  of  the  learner.  Gall 
(1970)  reported  that  teachers  average  approximately  350  questions  a  day. 

A  second  implication  of  variable  standards  is  that  the  instructor 
must  continually  increase  the  magnitude  of  discrepancies  in  moderately 
sized  steps  to  avoid  the  effects  of  habituation.  This  implication  is 
obviously  untenable.  If  applied,  lecturers  would  have  to  increase  the 
animation  of  their  delivery  until  it  reached  a  feverish  pitch. 
Fortunately,  for  lecturers  and  listeners,  alternatives  to  constant 
increases  in  the  magnitude  of  discrepancy  exist.  Sharpless  and  Jasper 


(1956)  found  that  after  habituation,  a  change  in  any  characteristic 
of  the  stimulus  restored  the  orienting  reaction  in  cats.  These  changes 
included  both  increases  and  decreases  in  the  loudness  of  the  stimuli. 
Similar  results  were  obtained  by  Haber  (1958)  with  human  subjects.  He 
hypothesized  that  moderate  changes  in  either  direction  from  the  adaptation 
level  would  be  regarded  as  pleasing,  as  is  graphically  presented  in 
Fig.  2-2.  This  graph  is  a  mirror -image  of  Figure  1  with  the  adaptation 
level  (AL)  added  as  the  standard  for  the  discrepancy.  Haber  obtained 
results  which  directly  paralleled  this  theoretical  curve  and  were 
consistent  with  those  of  Munsinger  and  Kessen  (1964)  who  found  moderate 
discrepancies  were  preferred  to  extreme  or  no  discrepancy  conditions. 

The  Haber  study  also  demonstrates  that  intermediate  discrepancies  in 
either  direction  are  attractive  and  that  the  point  of  comparison  for 
new  input  is  the  adaptation  level. 

Recently,  Silvestro  (1970)  also  demonstrated  that  both  increases 
and  decreases  in  discrepancies  can  be  attractive  depending  on  the 
subjects'  immediate  prior  experience.  Silvestro  used  written  material 
and  tasks  that  were  comparable  to  those  used  in  instructional  settings. 

The  subjects  were  first  "saturated"  with  either  a  convergent  or  divergent 
task.  The  convergent  task  typically  required  the  subjects'  dominant 
response  and  therefore  represented  little  if  any  deviation  from  his 
representational  standard.  Divergent  tasks,  on  the  other  hand,  usually 
involved  violations  of  generalized  standards.  For  example,  one 
convergent  satiation  task  was  a  crossword  puzzle  with  items  such  as 
"Abbreviation  of  Pennsylvania."  The  corresponding  divergent  task  was 
the  construction  of  a  crossword  puzzle.  After  a  satiation  period 
(during  which  time  habituation  presumably  occurred),  subjects  were  shown 
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Positive 

Affect 


Indifferent 

Affect 


Negative 

Affect 


slides  each  of  which  contained  a  noun  and  a  non-noun  and  were  instructed 


to  select  one.  For  some  subjects,  nouns  were  arbitrarily  chosen  as 
correct  responses  and  for  others  non-nouns  were  chosen.  Feedback 
consisted  of  a  novel  association  of  the  word  for  correct  responses 
and  a  common  association  for  incorrect  responses. 

As  a  result  oC  convergent  satiation  (i.e.,  with  adaptation  level 
at  low  magnitudes  of  discrepancy),  novel  associations  were  sought  while 
divergent  saturation  (i.e.,  adaptation  level  at  high  magnitude  of 
discrepancy)  resulted  in  seeking  non-novel  or  familiar  conditions.  The 
Silvestro  study  suggests  that  habituation  occurs  to  both  high  and  low 
magnitudes  of  discrepancy,  with  the  effect  of  according  discrepancies 
of  differing  magnitudes  incentive  value.  The  findings  also  imply  that, 
in  this  case  at  least,  habituation  is  generalized  across  somewhat 
different  stimuli  whose  only  common  feature  is  their  novelty.  It  may 
be  recalled  that  Sharpless  and  Jasper  (1956)  found  habituation  to 
violations  of  ongoing-input  standards  to  be  quite  specific.  Exactly 
under  what  kinds  of  conditions  habituation  is  specific  or  general 
remains  a  problem  to  be  explored. 

Some  instructional  approaches  maintain  discrepancies  by  providing  the 
learner  with  data  which  are  instructionally  purposeful  and  which  allow 
him  to  seek  and  maintain  his  own  optimal  level  of  discrepancy.  Dithering 
techniques,  discovery  or  inquiry  methods,  responsive  learning  environ¬ 
ments,  and  Montesorri  techniques  are  examples  of  devices  in  which  the 
learner  may  regulate  the  amount  of  discrepancy  he  encounters.  For  most 
instructors,  prevention  of  habituation  and  maintenance  of  discrepancies 
require  building' varying  amounts  of  discrepancy  into  their  instructional 
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strategies,  and  thereby  maintaining  control  over  the  size  of  the 
discrepancy.  In  this  case,  strategies  to  mitigate  the  effects  of 
habituation  include  (1)  supplying  information  periodically  during  the 
course  of  a  problem  to  lower  the  level  of  an  initially  large  discrepancy, 

(2)  providing  a  sequence  of  sub-problems  to  rekindle  the  discrepancy 
when  it  threatens  to  be  unproduct ively  resolved,  and  (3)  using  "pursuit" 
questions  (Ribble  and  Schultz,  1970)  which  confront  the  learner  with  the 
logical  Inconsistencies  of  his  position  or  with  contradictory  evidence. 

The  Kalahari  camp  site  lesson  illustrates  how  discrepancies  can  be 
renewed  by  techniques  which  bring  the  learner  closer  to  the  resolution 
of  the  discrepancy  but  do  not  resolve  it.  If  the  learners  were  given 
only  the  camp  site  map  with  instructions  to  describe  the  way  of  life  of 
the  inhabitants,  after  some  effort  they  may  evoke  the  stop  rule  that  the 
probability  of  resolution  was  too  low  to  merit  continuation.  However, 
after  considering  the  initial  data,  learners  are  shown  slides  of  the 
immediately  surrounding  environment  of  the  site  and  given  a  "site 
report"  containing  a  factual  description  of  the  area  and  then  asked  to 
return  to  the  original  problem.  At  other  points  in  the  four-day  lesson 
students  are  asked  questions  which  initiate  a  constellation  of  "mini¬ 
discrepancies"  whose  resolution  will  assist  in  attaining  resolution  of 
the  major  discrepancy.  How  old  is  the  camp  site?  Why  did  people 
choose  this  spot?  How  long  was  it  occupied?  How  are  the  people 
organized?  In  the  description  of  this  illustrative  lesson,  the  teacher 
also  maintained  discrepancies  in  her  dialogue  with  learners.  When  a 
student  observed  that  the  camp  site  "can't  be  too  old  or  it  would  be 
buried,"  a  statement  implying  resolution  of  the  age-of-the-site  discrepancy, 
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the  instructor  replied  that  the  camp  site  may  be  on  a  mountain  top  or 
uncovered  by  winds  and  shifting  sand 

Discrepancies  and  Individual  Differences 

There  are  many  motivational,  personality  ,  and  cognitive  variables 
which  predispose  the  learner  to  make  idiosyncratic  responses  to 
discrepancies.  This  discussion  will  focus  on  several  which  appear  to 
be  most  directly  associated  with  violations  cl  each  type  of  expectancy. 

First  of  all,  individuals  dittcr  in  the  level  ot  arousal  (measuted  by 
GSR)  they  experience  from  violations  of  ongoing-input  standards 
(Maltzman,  1967).  These  differences  which  were  obtained  at  the  outset 
of  the  experiment,  were  tound  to  persist  throughout  the  conditioning 
and  extinction  phases.  One  implication  ot  these  differences  is  that 
the  more  highly  aroused  cr  attentive  individual  is  better  able  to 
make  discriminations.  Lynn  (1966)  reported  research  by  Soviet 
psychologists  (Voronin,  Sokolov,  and  Bao-  Khua,  1959)  to  the  effect 
that  individuals  also  differ  in  their  rate  of  habituation  to  violations 
of  the  ongoing-input  standard.  Subjects  who  habituated  quickly  to 
repeated  presentations  of  an  auditory  stimulus,  tended  to  "under-react" 
to  a  subsequent  problem  in  contrast  to  chose  who  were  slew  to  habituate. 

In  regard  to  instructional  implications,  these  findings  are  suggestive 
at  best;  they  imply  that  variety  in  presentation  is  particularly 
important  to  maintain  attention  with  the  consequent  task  involvement 
for  learners  with  rapid  habituation  rates. 

It  has  already  been  noted  that  input  which  contradicts  an  individuals' 
existing  representations  is  a  rich  source  of  information-  However,  some 
persons  may  not  expose  themselves  to  information  which  violates  their 


representations  and,  therefore,  are  less  effective  in  their  efforts  to 
productively  resolve  discrepancies.  The  highly  dogmatic  learner 
presumably  rejects  new  belief  systems  because  of  the  threat  such 
individuals  associate  with  beliefs  which  differ  from  their  existing 
cognitive  systems.  They,  more  than  others,  would  avoid  discrepant  or 
novel  information.  On  the  other  hand,  low  dogmatic  learners  experience 
no  such  threat  and  would,  accordingly,  be  open  to  novel  information 
(Rokeach,  1960).  However,  research  in  this  area  is  inconsistent.  High 
dogmatics  made  more  errors  than  low  dogmatics  in  learning  "belief 
incongruent"  associates  (e.g.,  ball-square)  but  excelled  in  the  acqui¬ 
sition  of  "belief  congruent"  pairs  such  as  ball-round  (Adams  and 
Vidulich,  1962).  kleck  and  Wheaton  (1967)  found  that  high  dogmatics 
recalled  less  information  which  disagreed  with  their  existing  beliefs 
(i.e.,  with  their  representation)  than  low  dogmatics  and  placed  higher 
evaluation  on  congruent  information.  On  the  other  hand,  Smith  (1968) 
found  that  only  when  subjects  had  little  interest  in  the  experimental 
topic  was  a  negative  relationship  between  dogmatism  and  knowledge  of 
discrepant  facts  obtained.  More  recently,  others  (Hamilton,  1969, 
Feather,  1969,  Schultz,  1970)  failed  to  obtain  a  relationship  between 
dogmatism  and  the  search  for  and  recall  of  discrepant  information. 

Intolerance  of  ambiguity  is  a  tendency  to  view  ambiguous  situations 
as  threatening  while  tolerance  of  ambiguity  is  a  tendency  to  view  such 
situations  as  desirable  (Budner,  1962).  Since  violations  of  representa¬ 
tional  standards  can  be  assumed  to  be  an  ambiguous  condition,  learners 
who  are  intolerant  of  ambiguity  would  be  expected  to  avoid  information 
which  suggests  a  discrepancy  exists  or  which  may  add  to  the  magnitude  of 
the  discrepancy  while  those  who  are  tolerant  of  ambiguity  are  assumed  to 


63 


seek  such  information  There  is  little  direct  evidence  tc  bear  on  this 
assumption.  Feather  ( 1 96 A )  found  that  the  more  intolerant  of  ambiguity 
the  subject  was,  the  stronger  was  his  tendency  to  judge  congruent 
arguments  as  correct  even  when  those  arguments  were  invalid.  Schultz 
(1970)  obtained  a  reliable  negative  relationship  ( r_  ■  -.42)  between 
acquisition  of  discrepant  information  and  intolerance  of  ambiguity. 

Remediation  appears  possible,  at  least  in  directing  high  dogmatics 
toward  unfamiliar  information  Ausubel  and  Tenzer  (1970)  found  that 
dogmatism  impaired  the  learning  of  a  pro-Hanoi  passage  on  the  Vietnam 
War.  However,  these  effects  were  "neutralized"  by  an  introduction  which 
suggested  that  (a)  "intelligent  and  fair-minded  persons"  do  not  reject 
opposing  viewpoints  out  of  hand,  and  that  (b)  even  "familiar  history"  is 
never  purely  objective,  but  reflects  the  biases  of  the  historian. 

Thus,  for  high  dogmatics,  instruction  should  include  an  introduction 
which  cautions  learners  to  be  open-minded  and  to  realize  that  even 
authorities  are  influenced  by  their  own  biases 

A  number  of  studies  have  been  conducted  which  examined  variables 
affecting  pre-decision  information  processing  (Salomon,  1968;  Sieber 
and  Lanzetta,  1964,  1966).  Usually  in  these  studies,  the  subject  is 
presented  with  an  indistinct  or  unstructured  stimulus  pattern  with 
instructions  to  identify  it  Thus,  the  experimental  paradigm  centers 
on  the  violation  of  a  generalized  standard  and  is  designed  to  study  the 
individual's  efforts  to  resolve  the  ensuing  discrepancy. 

One  factor  which  appears  to  Influence  information  processing  is 
the  "structural  complexity"  of  the  individual's  cognitive  system  (Sieber 
and  Lanzetta,  1964).  Sieber  and  Lanzetta  (1966)  later  examined  the 
effects  of  individual  differences  in  cognitive  complexity  (i.e-,  of 


"structurally  simple"  and  "structurally  complex"  individuals)  and  of  two 
training  procedures  on  pre-decision  information  processes.  One  training 
procedure  (uncertainty  training)  was  designed  to  facilitate  the 
generation  of  response  alternatives,  or  in  the  context  of  the  present 
discussion,  of  alternate  representations.  This  was  accomplished  by 
presenting  the  subject  with  an  ambiguous  stimulus  and  asking  him  to 
generate  10  guesses  as  to  its  identity.  The  subject  was  encouraged 
to  make  unusual  guesses  and  was  rewarded  for  novel  responses.  The 
purpose  of  this  training  procedure  was  to  increase  the  number  and  equi- 
probability  of  representations  the  subject  "brings  to"  any  given 
situation.  In  the  second  training  procedure  (mediation  training), 
subjects  were  shown  slides  exposed  for  1/100  of  a  second  and  were  asked 
to  report  as  many  details  as  they  could  to  the  experimenter  and  then 
to  guess  what  was  on  the  slide.  The  purpose  of  this  procedure  was  to 
develop  skill  in  differentiating  and  encoding  information.  A  control 
group  received  neither  training  procedure. 

After  training,  the  subjects  were  given  the  task  of  identifying 
objects  on  tachistoscopically  exposed  slides  which  the  subjects  presented 
to  themselves.  Measures  were  obtained  of  the  number  of  exposures  before 
decision,  the  time  of  each  exposure,  the  correctness  of  the  decision,  and 
the  additional,  relevant  information  given  with  the  decision. 

When  no  attempt  was  made  to  influence  the  subject's  decision-making 
process,  structurally  complex  subjects  generated  more  alternative 
responses  and  made  greater  differentiating,  encoding,  and  inferring 
responses  than  structurally  simple  subjects.  The  general  effect  of  both 
training  procedures  was  to  increase  the  complexity  of  information 
processing  by  increasing  the  amount  of  information  search,  the  amount 
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IV  training  pc*  rdite*  u#td  by  Sicbei  and  Lanrc'ii  tan  be  applied 
(o  instruct tonal  settings  with  1 1 : t le  »  di 1 1. at ;on  Sieber  (1969) 
elaborated  upon  these  procedures  by  developing  a  remedial  pregram  to 
generate  uneettainty  in  student*  who)  '%r  w  t:  al  In  "true  believers" 
who  reject  nen-support iu-  inltimaticn,  and  in  thers  who  unquest ioningly 
accept  what  they  read  cr  hear.  The  pr  gram  consists  ot  the  following: 

(a)  presenting  learners  with  problematic  situations  and  explicitly 
directing  them  to  generate  alternate  hypotheses,  to  estimate  the  amount 
of  uncertainty  they  assc  late  with  eat h  hypothesis,  and  to  search  for 
relevant  information  to  support  the  hypotheses,  and  c b )  rewarding 
the  reasonableness  of  the  learner's  uncertainty  estimates  and  their 
discrimination  of  problem  cues  which  lead  to  opposing  solution  alterna¬ 
tives  rather  than  rewarding  the  attainment  of  correct  answers. 

.iorrma  r  y 

Cognitive  stimulation  was  described  as  a  system  ct  intrinsic 
motivation  in  which  the  discrepamy  be'weer.  input  and  expectation  is 
an  essential  feature  Once  begun,  stimulation  continues  until  the 
discrepancy  is  resolved  m  either  a  produ  tiv=  ot  unproductive  rashion. 
This  formulation  cf  cognitive  stimulation  has  relied  hea  lly  upon 
psychological  theory  and  tesear  h  There  is  nc  parallel  instructional 


theory  of  intrinsic  motivation  which  has  been  tested  for  its  application 
to  classroom  conditions.  Nevertheless,  the  notion  of  cognitive 
stimulation  as  described  in  this  chapter  suggests  questions  which  the 
instructional  decision-maker  may  consider  to  maximize  learner  Interest. 

(1)  Do  the  instructional  materials  contain  collative  content?  The 
instructor  should  highlight  the  complexity  or  the  novelty  of  the 
learning  materials.  Surface  complexity  may  lead  to  increased  interest 
in  perceptual  tasks  such  as  letter  recognition.  In  contrast,  potential 
complexity  may  foster  interest  in  more  academic  matters  which  require 
the  acquisition  or  transformation  of  knowledge.  When  appropriate,  the 
subject  matter  content  should  be  selected  for  its  absolute  novelty,  or 
more  likely,  because  it  provides  a  new  context  for  a  familiar  idea. 

(2)  How  are  expectations  violated?  Ongoing- input  standards  are 
violated  by  variability  in  factors  such  as  teaching  style,  mode  of 
presentation,  duration  of  instruction,  and  the  learner's  physical 
position  with  the  effect  of  maintaining  or  heightening  attention. 
Representations  should  be  violated  by  supplying  information  which 
contradicts  the  learner's  beliefs  and  thereby  directs  him  toward  the 
new  or  discrepant  position.  When  information  is  withheld  due  to  an 
instructional  communication  which  is  confusing,  ambiguous  or  incomplete, 
generalized  standards  are  violated  with  the  effect  of  initiating  a 
general  inspection  of  the  instructional  topic. 

(3)  How  are  the  motivational  effects  of  discrepancies  maintained? 
The  instructor  should  avoid  content  in  which  discrepancies  are  extremely 
large  or  not  apparent  at  all  to  the  learner.  Once  a  discrepancy  of 
intermediate  size  is  created,  the  instructor  must  increase  or  decrease 
its  magnitude  in  moderate  amounts  to  prevent  habituation.  By  providing 
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new  Information  and  posing  sub-problems,  the  instructor  may  affect  the 
number  of  discrepant  elements,  their  equiprobability ,  total  strength, 
and  incompatability  and  thereby  regulate  the  size  of  the  discrepancy. 

(4)  How  can  instruction  be  adjusted  to  individual  differences? 

The  form  and  content  of  instruction  must  be  shifted  more  frequently 
for  learners  who  habituate  to  discrepancies  rapidly  or  who  experience 
relatively  low  levels  of  arousal  from  them.  The  dogmatic  learner  should 
be  cautioned  to  look  at  new  viewpoints  before  examining  controversial 
materials  and  the  structurally  simple  learner  must  be  trained  to 
generate  hypotheses  and  to  encode  information  if  he  is  to  benefit  from 
the  motivation  associated  with  discovery  or  inquiry  strategies. 
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Chapter  Three 

Strategies  for  Orienting  Students  to  Educational  Objectives 

Nicholas  M.  Sanders 

The  motivated  and  attentive  student  may  listen  to  a  classroom 
presentation  and  study  the  lesson  diligently,  and  nevertheless  not 
perform  well  on  a  lesson  test,  if  his  or  her  academic  endeavors  are 
Irrelevant  to  the  goals  of  the  lesson.  Teachers  and  textbook  authors 
are  aware  of  this  possibility  and  generally  attempt  through  various 
■sans  to  orient  students  to  the  Intended  learning  outcomes  of  the  lesson. 
Statements  of  purpose  and  objectives  are  sometimes  presented  prior  to 
consideration  of  the  lesson.  Often,  also,  essential  points  are  high¬ 
lighted  In  the  course  of  lecture  or  reading  assignments.  Other  methods 
used  Involve  careful  phrasing  of  assignments  to  direct  lesrners  and/or 
specification  of  the  type  of  test  to  be  given  on  the  lesson. 

The  implicit  assumption  underlying  these  procedures  Is  that  the 
student  Is  an  active  learner t  If  the  student  understands  the  Intended 
outcome,  tils  or  her  overt  and  covert  edwcat tonal  endeavors  can  be 
self-directed  to  attaining  that  outcome.  In  the  absense  of  such  knowledge, 
the  learner  Is  assumed  to  adopt  an  orientation  contingent  on  past 
experiences  In  similar  situations  and/or  preferences,  which  may  or  may 
mot  be  appropriate  fer  the  outcomes  the  leather  aspects. 

this  view  ef  learning  In  terns!  educational  tailing*  ImpUlea  that 
the  stud  eat  it  always  somewhat  engaged  In  problem-solving.  The  problem 
Is  km»  to  msed  the  subject  matter.  Some  examples  cf  these  choices 
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involved  are:  "What  are  main  points  versus  merely  illustrative  points?" 
"Should  one  memorize  or  seek  to  develop  applications?"  The  answers  to 
these  questions  involve  choices  of  processes  to  be  used  in  studying. 

The  choices  may  or  may  not  be  consciously  considered  and  decisions  made 
may  change  in  the  course  of  studying  -  as  new  information  from  the 
teacher  or  text  is  available.  But  the  most  important  factor  influencing 
the  decisions  is  the  student's  goal  orientation. 

As  mentioned  previously,  the  student  can  be  assumed  to  have  some 
goal  orientation  whenever  he  or  she  is  involved  in  attending  to  classroom 
presentations  or  studying  outside  class.  The  primary  issue  considered 
in  this  chapter  is  the  extent  to  which  a  teacher  can  influence  the 
student's  goal  orientations  through  various  procedures 

Prior  Statement  of  Objectives 

Does  explicit  statement  of  objectives  prior  to  a  lesson  facilitate 
lesson  learning?  The  most  direct  method  by  which  a  teacher  is  assumed 
to  have  an  orienting  effect  on  the  students'  learning  is  through 
explicit  statement  of  the  desired  outcome  of  a  lesson  immediately  prior 
to  the  presentation  of  the  lesson.  Though  the  teacher  may  have  reserva¬ 
tions  concerning  the  use  of  highly  specified  objectives  (see  Popham, 

1969,  for  a  review  of  some  reservations),  the  focus  of  this  section 
shall  be  on  the  very  essential  question  of  whether  presenting  the 
objectives  to  students  really  does  help  them  to  attain  the  stated 
objective. 

Several  rationales  may  be  given  for  why  such  prior  information 
should  aid  the  student  (Gagne,  1970,  pp.  306-7).  Initial  statement  of 
objectives  may  provide  direction  for  the  learner:  the  objectives  may 
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establish  a  set  that  the  learner  uses  to  reject  the  eftiraneotis  $*4 
irrelevant  aspects  of  the  lesson,  focusing  wore  complete  attention  on 
the  relevant  essential  aspects.  Another  possibility  is  that  knowing 
the  objectives  enables  the  learner  to  natch  his  or  her  own  interpretation 
of  the  subject  matter  with  that  in  the  objectives,  and  thus  have 
immediate  feedback  as  to  the  appropriateness  of  the  interpretation  being 
made.  Of  course,  both  set  and  immediate  feedback  may  c-peratc  together 
to  facilitate  learning. 

While  the  rationales  offered  may  be  convincing,  it  is  still  quite 
essential  to  ask  whether  learning  is  actually  improved  when  the  learner 
is  aware  of  the  purpose  of  the  lesson.  Surprisingly,  the  only  rigorous 
study  of  this  question  implies  that  students  who  are  informed  of  the 
desired  outcomes  of  a  lesson  do  not  possess  more  of  these  outcomes  when 
tested  than  do  students  who  are  not  informed  (Jenkins  &  Deno,  1971).  The 
results  were  the  same  whether  the  objectives  stated  were  in  general  or 
specific  (i.e.,  behavioral)  form,  and  whether  the  unit  was  read  by  the 
students  or  given  by  a  teacher  in  a  lecture. 

Of  course,  no  one  study  is  sufficient  to  establish  the  value  or 
lack  of  value  of  any  technique.  Limitations  of  the  conclusions  may 
arise  from  the  specifics  of  the  study  -  e.g.,  age  and  other  characteristics 
of  the  students,  nature  of  the  subject  matter,  size  of  lesson  and  time 
spent  on  the  lesson,  and  the  time  elapsing  between  studying  and  being 
tested.  Among  the  possibly  limiting  characteristics  of  the  study 
mentioned  above  are:  (1)  Only  college  students  were  involved  as  learners. 
(2)  The  lesson  was  on  the  methods  used  in  the  social  sciences  and  was  well- 
structured,  highlighting  the  points  essential  to  the  objectives.  (3) 
Students  were  given  1-3/4  hours  of  exposure  to  the  lesson.  And  (4)  the 
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test  was  administered  immediately  after  the  study  period.  Unfortunately, 
at  this  time  one  cannot  state  whether  these  specific  characteristics  are 
indeed  limitations  to  the  findings  obtained  by  Jenkins  &  Deno  (1971), 
since  there  is  a  paucity  of  sound  empirical  studies  addressing  this 
specific  topic. 

However,  some  research  in  the  closely  related  area  of  providing 
questions  to  students  prior  to  study  does  throw  additional  light  on 
the  issues  mentioned  above.  In  one  study  (Peeck,  1970),  in  which  college 
students  were  given  15  to  20  minutes  to  study  a  3,000  word  passage  on 
Greece,  the  students  who  were  provided  prequestions  did  retain  more  of 
the  relevant  material  over  a  one-week  period,  though,  as  in  the  Jenkins 
and  Deno  study,  they  were  not  superior  on  a  test  immediately  after  the 
study  period.  These  results  suggest  that  prior  knowledge  of  the  lesson 
objectives  may  help  the  learner  in  the  long  run,  even  though  they  do  not 
seem  to  be  effective  initially. 

An  additional,  and  very  important,  point  to  be  gained  form  Peeck's 
research  on  prequestions  is  the  lessened  attention  the  student  has  for 
aspects  of  the  lesson  not  specified  by  the  prequestions.  Often  those 
students  who  did  not  have  prequestions  learn  other,  incidental  aspects 
of  the  material  more  thoroughly  than  those  who  have  the  prequestions. 

This  outcome  suggests  that  prior  knowledge  of  objectives  may  be  directive 
to  the  point  of  causing  the  learner  to  disregard  those  aspects  of  the 
lesson  that  do  not  seem  to  be  directly  relevant  to  the  objectives. 

In  summary,  the  two  studies  directly  relatable  to  the  issue  of 
effectiveness  of  telling  the  student  the  objectives  of  a  lesson  he  or 
she  is  to  study  indicate  that  no  immediate  benefit  is  gained  in  doing  so, 
though  evidence  exists  from  one  study  that  there  may  be  a  longer  term 
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memory  benefit  The  teacher  should  also  be  forewarned  that  subject 
matter  not  clearly  related  to  the  objectives  presented  p'^ibly  will 
be  learned  less  well  than  if  no  objectives  had  been  stated1  But  It 
should  be  noted  that  these  conclusions  are  far  from  definitive.  The 
studies  cited  have  not  been  replicated.  In  addition,  there  Is  no 
relevant  research  yet  with  children  of  school  age,  and  no  large  scale 
units  of  lessons  have  been  used  In  the  research  cited 

Questions  Within  the  Lesson 

Are  students'  goal  orientations  Influenced  by  questions  interspersed 
in  subject  matter?  The  use  of  questions  interspersed  during  a  lesson 
can  be  seen  as  serving  at  least  two  purposes  First,  questions  nay  be 
used  to  especially  emphasize  particular  points.  The  intent  Is  to 
intensify  attention  to  specific  critical  points  This  function  is 
basically  a  directive  one,  intended  to  lead  the  learner  to  more 
intentional  learning  of  the  answer  to  the  question.  The  second  (unction 
is  a  more  general  one:  interspersed  questions  are  seen  as  leading  to 
a  general  arousal  of  interest  In  the  material  being  presented.  II  the 
second  function  is  realized,  the  learners  having  the  questions  would  be 
expected  to  learn  not  only  the  answers  to  the  particular  questions  asked 
(Intentional  learning),  but  also  more  of  the  material  about  which  mo 
questions  were  asked  (Incidental  teaming).  The  purpose  of  this  section 
is  to  provide  Information  on  both  functions  of  questions,  the  specific 
directive  one  and  the  mare  general,  lesson-orlentlng  one. 

Research  related  to  the  effects  of  questioning  as  the  lesson 
proceeds  has  been  much  more  thorcugh  than  that  on  the  effects  of  print 
statement  of  objectives,  which  was  covered  in  the  preceding  section  the 
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qvrtt  tea*  #(uf  iMl  WidWf  )<K!«fe»,  fot  wl I  Wf*«*  Uttinit  fimtw** 
(fetter  ifiiQtln  el  iW  te<t«ie  after  t*l  (Mt  m  «**  ef  fwrH  !««**. 

AIm,  ttfillMi  (IftO)  tfeM  tM  Sjwe *tte*»  1st #* |»  4  «}«n|*urt* 
lecture  ftftlifl  It  Niter  tfftll  1  km  (M  eeMVItr-t  4>y  ituMu 

l*  4*44  M(ti  IU«|  I«4<£  U  teeiB  let  t«*ft*llflt4  It* 

dttiiN  la  HellM  Itvfhlti  lettatet  ti*m  reatt at  ta  »fc*  ere* 
el  leeretac  Item  lliimiti, 

Of  (fetlf,  It*  IfKltf  el  Ilk*  It  Iff  rlUH.  fettle*  (W 

fwitim  cteeer  te  it*  (ve«t  t***re)ev*%t  *ttefi*l  m«im  te  t«  t*»i  let 
•te  el  ftft«|«Mtl0ii,  Nrt  it*  l«ittlfil»t  el  lee  t  el  fiffKtl  lee*  ea 
ter  Ursul  leeratet  I*  |tf*i«ii  v**f  lore  «r#  tie#*  t@  |l*  t*t**«M 

miiiUU  Iff  tee,  IHJ,  lHt|  Ifti).  It  I#  e*t«4  let*, 

teawf,  tMt  tMte  ft  wile*  *****  later  ***»  #*4  |«MtlfM  aate  eltea  tie* 
r»*»f  tea  eenteeeee,  *M  tM  It  le  f«*»ltlf  tMt  pled**  twtitMt  w»r 
clew  te  tie  ifltiMt  After  let  iti>|  1**6  te  #  (IfillUeil  <lt«fwptl*f  el 
e«»fll  leeratet  #*  AttrAel  IIHtt  Me  **#♦»«*/. 

TM  iff*  el  fNi*fiKftu«  e*t«4  <m*p  alee  I*  ea  lff*fli*t  letter  la 
It*  eet eat  te  tfhlti  fertile**  iwt  f *1  Itltete  *t*f«*l  teetalft*  Met* 
fwMlrw  tMt  tleffljf  Mftp  (!«♦»*  ef  laletAftle*  te  4*  Ifftral  lie* 
te  eeeft  •  f.f#*t«f  fellHe  telle*#  *  w  Wefbln*  lM*  tNeee  lift  4*  f*l 
fm  ftinflf,  MW«fl  4  lltti(#f  fl*0|  le**#  I  Ml  fMCtwftlet* 

4#*H®t  vltk  lerMIret  t#rw,  **wr*  a!  pe#pl*  mi  piece*.  mi  tevtUfl 
r*t«*  (inn,  tpftlet  et  Uey  ti*l  ll**?ilfii»  #**#  f«i*lttlf4)  Ie4  te 
iteetet  ****Jett  etfttpr  lira  <fl<#  Mel m  t«  «#*  vlti 

m€rnrnmm  era*  let  Ml  cel.  Mh  l»t  l>*  «***<•*  |»  p.  r  mt*/T  m4  *Vit 


tl 


tl.lt  wi  tfNi  Alfftwlty  la  tiMimilml  iffllcM Ita, 

l.t  a»*r  i-tu  n  i»«»l  A*  xmt***i  **f3tt  rt*  laarMr'i 

attvmlitm  #1  atwt,  U^uti  Una,  *t  MMfUal  rtlwn. 

tlN  |at«l««l  la  1*4  *ni|fMM!i  tWII  1 1*4 

am**  «(  la  (W  M«IUt  *Nr*t l***4  t*  tfcia  •#%tl#i*t  lauttfafia 

t«#tilMt  it  ite  ti  t  ait  Id#  Hill*  it*  ftiwi  Imi  m  rtltr  t* 

it#  m)v(  f*i»i*  tr  4)*<tlm  *f  in  mi  flat*  is**  Mlf  •Witty 

iff#!  !N  fflnait  N1*n«l  tit  t**a  ff*t**t«4  TNt*  ftl«t*  if*  Mil 
NffaftN  tjr  iftttfil  trltt  *#*lt  l**f**i*.  lHltf  tNf*  *****  t*  I*  it* 
f***M  t*  *inm  4tff#f**t  f*Nlt*  (h  dtlUita  Ml  *4*l**r««t»* 

Itficitit#  Mflflot  ttfftfi  It  UiVlai  it  ff*##st. 

F*f  tk«  ilwiiff  *it*  l«  lavflvtJ  yrtaoilty  I*  (UttifM  prt#**t*t tret, 
tW  ftt**f«fc  ft #  t*st *1  It  lm  4#C l*lt  l«*  ,  TV*  itwliii  Nw  UU  IN 
ti**Wft  |*r  rtiMtlM  *f  IN  ftfUii  Wat  Is  if*ll«| 

*Mlf*fkrMt  li  IfftifM.  Wf*  it**  tW  («klMlf*«  if*  fc***4 

ff'ltlt  «i  i*a**f<lb  vltti  *#*tlt. 

Ilfittlrf  f(  AfflfNMtl 

N  «Hlr*rit*  4ff*ct  itvltai*  eilf«iAi«H  to  tW  tljNilml 
At  tl*  m*  «f  (*ml  *A#l4tl*i  I*  tl*  »«l  I**  ttot  tN  ifrtl  fMlpkl 

t*  it*#r»t*  vlll  llitfl  IN  fMffitf  t*  »t»t*  In  ffltltilff  owl  Ml 
**M*I  MtlvItlM,  Ml,  tMfflfl*,  Wall  1**1  to  f«l«tl**ty  •f*clft*M* 
UtMllti  **!€***•  $«**  |tM|M«att  (*'!*«  Hsit  tfc*  ff«4l***  M  **t* 

}C$  *1  f**r  witlort.*)  if*  Mf*  #p*clflc  thm  film  (t.|. ,  "Vrlt*  * 
iff*  p*$*i  **  *■**'*  *<*’**»» l<  ff«%l*ti  «tr  (Mini  lot:#*,"').  Alva*#, 
t*  vmf,  tN  IfitMtt  *1  IN  *ttlfdv«t  It  to  Imltt  t%#  tt*4**t  Is  * 

Hit  tNt  vitt  imlff  tfttlllAif  nv  ttillt  **4  lafwltlft  *f  #*«fdt* 
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•  f-»  l«  *  %  *l||l*  Ui  I*  •%  ,**4*  •  *wt«N«-  1 4 

|r#4  <«*  I  mw  i*t«<-w£>*<*  t«h 

01  «  »IK,  Ik*  u  <M*  fMtlU'dV  AtCU  V  %%!(«  iil(«fr«t 

I ,*l  WDhr  AitiiuMMtt*  ikM  I  m  Ilf  «  ikiif  k» 

l*<  *  4t  I*  «WVrf  I  ll*  f^fiu  *  •  **J  tl*(*  |Wi» 

I*  tl<<{«  t*t*44<k  ***||«fr|«,  Ikl*  trn.A  *M||  W  4ri«K«4  l«  tkf 

•  }«.  lilt**  I--*  41  f.J|41*  *%-4  IM4M  I  f«  Ilk  (<.*!<  IW«  r  l«U  C4* 

4fi|  ff^t (!•*)*  If  4lk  «*t<4  14  f k«  <tw!f  »l  «S  -  4  tl«4|  tM  If 

(mu«4  «•  tlw  #(!«'.*•  I  4ltf«f**’  liMM  «4 
4*(  («.n  (if  *9 1  I  444  tfc*l  *4#  v*»  *%' *  ic 
t*»  I*t  l< *  el  mu«»,  vf  «  t If  *****  tmoMirfll  lit* 

tlwlfktl  V*t*  <hf«  (•>•{  *  Ik  v»ft  felt*  •  k  ml  wtll  '•  pf<}f'T4*4* 
Ml||ll*.  fV  llvlia1,*  Mr|»  *14*  if#  *1  llifff  MtUPMalt*  (I) 
nf4l<t|(*t  f  *.  ,  *  Ift*  4|  44  |1U*t*r4  f-  »4««4 

III  1*4  villi  »  f«»l  fltu»  *1  r^f4**4t  "  (1)  f  »I«4II«I»,  r  *.,  "Milrtf 

«  fiwnUl  pi  (tliffiiilHl  !*•  omIH  *tl»*fp In***  4*4 

Mint  i*r»i  Ok  f .4f  rf  #%i  awnty  *  Oj  h  •||m»ir‘|»iist,  *  t- « 

"ftil  1 14*  t  f  *4  <»is*ie«  4  M**i  <K:fc«*  !  imu  14  4«t#}|  "  (***}* 

wM»  «ljl<ll«vly  f*u4  M  ll%v  (Ml*  If  1*114*1  (II  *w*«4*ll<*i  ol  4 

(««u*  cf  4C(Im»,  (JJ  i4#4*  *e-4  *  I  K»  |ur*fftt*t  Irn  w»f  wimimI, 

Ol  «fil«ii»  p*l4(  flrl  lav  ft  (Uftft  i  t4,  (W  tunffiUft,  tbftstlMl, 
mU  It'cMfy  ^>4lltlfti  4«4  Ol  IM*I  fitftt  m  (Ik  l«»w,  »l|<ilflH  fcv 

llif  *(ffl  IC4  frl  *  p4t«i|  41  %lfV,  tbf  |lt4«KlllA  fl»l|!WfM  f*M»»  Wtf 

«r,if  <*rl|lMl  |k*4  t K*  <HN  i.  hi  vet*  |m  »  Ur4  «tifi)lf4  Ml  I*** 
in*  lenil  <4  tV  It*  *94i«4D«4f  ftMyt,  I*  (taiift  ,  v*te 

»it  !***«  ititl  tHi  tbcvt*  tV  r*»*4  4**1  itf  el  pt* »mt*t  l«tt  4*4 
Cf  If  l%*l  I  If  VM4  *’**!(«  If**  Iktf  th«  ******  *  11(44  Iff  IV  ftVt 


I f  Iff*  a  *1  «t«icMrtt*  IM  rf*l|i**««|v|«i(  M»m  ii4  to 

t w  **u  f«  *1  *aiM  «m  cfdtiMlc  fiitftUUo 

All#  |\|t  Muff  If  Riktitm  #4vlM*|f  t  jm Meet  N  «aed  «t  *  parail  t* 
for  M«M|D(  all  f««ti l««t  (««t#i«U|  |W  #Mnti  of  differing  aaolgn" 
•#«(*•  ifc#i#  #i«  wi««i|  Mittal#  t***f*l  fvliit  that  nttri*  (t«*  * 
C«**»l4*l4tl*i  *f  If.  fltat,  U*  ikfM  *ttl|BR««(l  vwr*  Mf  M 

tfc#  km*  *1  «#  duf*4t«rlt(U  (t«(h  «•  *K«t  figf*i«44), 

k#(  littul  V0i0  0(d04  for  aewral  (lar*dfrU(Ui.  AUk  had  km 
4ml#H  prior  u  Ik#  fDfldul  tiitly  a*  IKUrnt  predt  i*d  micmi 
of  ik#  different  4ttlr»itrttt  Hurt,  NtcUtf'i  r«a«arch  v<*  tkl«  la 
r#*#*l  Ait  I*  fiAiklf  «((«•  tit*  u«#  kvi  kt(4lf  mr  Investigated  la 
«4»< 4tli*t4l  research:  ao  mw  procedure  I*  optimum  for  all  th*  faailblt 
A)*<(lwt  lnk#i#i)t  la  l#*nila|  alaat  a  particular  lAjad  manor  topic. 

rh*  arc  mi  point  I*  rlaatlf  related  to  tho  flrat,  but  la  contrast 
to  th*  flrat.  It  la  a  abort -coat  I  a*  of  Hackman's  at«4y.  la  d*nenstratlng 
th*  different  aatrawa  of  the  three  aaalpHMta.  aho  r«t«4  th#  atudtnta 
on  different  «Hic<tMata.  To  provide  aura  4«flntio  conclusions 
concerning  Ikt  Iriralat  outcomes  o(  aklila,  attlit ades  an4  laavlaffi 
rath  aiil^Muiu  towraiaJ,  Information  from  a  ati  of  meaauros  that  la 
th*  *«**  for  alt  atdrtua  thou  1 4  follow  th*  assignments.  That  la,  a# 
mould  not  h  At#  to  say,  Iron  th*  rtaulta  of  th*  Half,  that  th* 
production  atiUitanit  students  war*  more  original  hut  leaa  issue*  Involved 
concerning  the  topic  of  propaganda  analysis  than  tho  other  atudenta 
ao  a  reault  of  the  assignment.  In  order  to  make  that  claim,  supporting 
evidence  from  an  assignment  that  vaa  cowman  to  all  atudenta  and  let* 
direct lv*  in  nature  (auch  aat  "Olacvia  the  wae  of  propaganda.")  mould 
he  required,  the  atudenta  had  been  told  to  engage  In  different  octlvltlen. 
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IWy  414  ******  !•  4!<l#f**t  MlhlllM.  Mt  4*  M  la*  l*tf 

««kll*4  4lffM*at  t*illt,  *»*!•««*  m4  *illl  wi*i 

IW  I  la*!  fatal  la  W  m4*  bi*  roaworaia*  lb  •(lari*  t!  4ltt«i#*t 
*Ml|Mw*u  ptfUlM  ta  ib  aya<cifl«lty  at  lb  »»ipiin»  «►  •**»'• 
«Ml|M*«u  mm*  *i  *a  |ai«r**M*i*  !***!  aa  ib  ipNilldifiaamllif 
4faoailaaJ  IW  uabi  «mi  lIMly  Mill  11*4  tMt  lb  aaro  •***«*!  lb 
btlfuan  W  #f  ib  *>***•  lb  loaa  *  iWi  l«*4bi  aift  M*o  m 

lb  laatalag  mu«n.  A  vary  i«e*r*l  *mi«m**i  taacfc  aal 
cMytot  10  far  bti  *n»  ")  yrokakly  bill  raaalt  la  4lff*t*at  Mvbau 
laatalat  4lff*roat  tkiat*.  bbm  aa4  Troo*  tlfflk),  lat 
b«v  (aa4  t Wi  m»  |#**aor«  t*a4  ta  laara  lately  <*IU  ataat*  bill 
took  ta  4iacav*t  <aac#yi**l  latitroUt  leaafclp*  bWa  tW  wlpmii 
iMituitloM  in  vary  aoaorolo 

fyyaa  af  Toot* 

•a  Ik#  i«*  Wi *•  (oii»(  ptactlroa  laflaHK#  Iribi  fa*l  atloatail «**♦ 
Mdk  foaeMra  b**l4  lib  la  Wllabi  (Wi  v<il«w  otpati*  at  tMlr 
tail  lag  yrt€«4«fT**  Mr**  la  facllliata  mi  4lt*<(  Ummm  la  iW 
attaiaaaai  af  dbitlaw!  ok  Jit  live*  TWm  Mpaa  *»•  (Ml  ton  lea 
mtvh  a4«(«(  tea*  I ,  aa  ball  «e  *o*l**t  laail  «4i  la  let  aaaay  *  mm 
taataaJ  af  Ajbih*  lyyoi  i»  aa*  iioaplo  t(  a  intla*  yt*ca4*««  f*« 
bMtli  HkmiimI  buflii  at*  4*m»4  la  aura*,  la  tki*  bUlb  lb 
Imm  »MII  b  m  (film  af  iiibfcb  mi  !*»**»  libhvf  la  tkla  area. 

St  Moat  •  rofo't  Ibi  tWy  profit*  4lff*toetly  far  *k)#<  1 1  *o  till* 
mi  oaMy  toato  Stallit  ky  a  eaakot  af  Inmtlbiitt  Ia4lc*t*  tot  lit* 
•t*4**ta  ooy  (Mr  «( leapt  ta  a*  at  it  aaotlor  aalia  af  iaf*r*Mti«M  *M« 

(My  aeitclpeto  m  okjott  I  to  i««t  mi  Uraoi  aalti  bMa  pit  pi*  la*  far  m 


•* 


*•«?  cm  tc.t.,  ,  I91)j  iliwr,  19)1).  to<**4*  ( ft#  Miurr  *>i 
l*l|t(  mill  I*  Him  it  |W  ».f*  iffttffUu  «4« il Imt  |««|  «M 

**n  **t»  Miuty  of  tto  lifftr  wit  mU  wi«  ta  ufiy  taaraiai  •( 

will  *«<Wfi  *|  um  «a  HrIM 

«•  «.u«  *M  of  aaaajt  iff*  tiwIiMlIm  (Maim  4  CtocS, 

l*fl«  f>  IMt  ^mlwitl.  IH),  rt  194  **4 

iMmwr,  tto  «vliU*l  iiUmx*  It#  tfMiith  I#  data  torn  Mlll«|« 
am#  ml  trwi»i4  a:  mat  l*inl«|  twiuw  4ll(«tm*i  Ih 

lllliuffi  uiiim  fm»9«t««  ftoao  atwfiaa  to*#  oooally  taitcatal  ttot 
il*»*  it*  a#  4ll(*u*«ti  I#  M*f(i  «a  mt  iff#  or  of  trfwa  •( 

<mm  Mkii  iiwImi  «4i  <#u  lol  u  iifwei  (to  Hflttaai  itfii  of  («tu 
(<  I  .  iiidlM,  19*1).  (vm  laaata  coal  rot t«4  l«9miaiy  aatil«(t 
tto  M>«U4  JKIfftrft'M  I#  liitalai  ««tu#M  9m  Ml  aim  Ho 
anallot  (Nmilo,  I9?I|  %»»,  I9)i|  Utaiwt,  19)1). 

Uwt*  la  iw  Mt  of  iiHio,  Viwmt,  iltii  o||«iu  Ml  Sola  mH 
I#  fhtvlo*  iiwlln  M  iHo  *»»illy  awl  I#  (S«  claaat««a)  hm  Ml 
^n«(4i4  (at  a  claamal  liv«iit|itlN  «(  IH  HaotlMil  fsioiUI 
la  ailllflat  4l(l«ual  tjrfwa  «*  taata.  SaiHfi  aal  Tiat|  (I9)la).  la 
mchIwk*  will  fm»i  titlaulo  gloa  fat  oatjr  war* via  eSJactlvt 
fMWiaaiioi.  roMUfl  that  a  aiwloi  t4a  tifocta  ta  to  laaial  with 
fwrailoa*  raftwlrla*  laatltli*  of  laurfalHlmalilM  a(  tto  ifwlllci 
•f  «  lino  fa. ft.,  tto  aaftwtaco  at  polnta  la  a  lavaicfwaM  of  a 
iuiHumiIoI  ftaat)  will  attuillf  laata  mer#  Intarralat IcntSIpt,  tot 
favar  i|«tl(ki  tto  tto  atwfaat  Wto  aifdi#  ft watt  Iona  ©a  tSa  tpodflca 
al««a.  ISaaa  ^dkttoi.  i^lcS  raaetval  a  <m  awppert  la  thalr  two 
atwllaa.  flora  tto  awftotU  wfoa  tto  iff*  of  ftuaatlon  (tftciflct  waraua 
laiarralailaMtilft)  lattaol  of  opo*  tto  flora  traditional  llatlactlona  of 
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iff**  <oi  ««u  Uimy  rtjntlv*).  Tltfit  <«(kort  go  «o  (o  point 

mi  that  lit*  piofiMt  rtNortk  lul  net  roroolrd  thtu  difference* 
proleM)  I«4«m  tM  p(«xH«(*  used  to  score  the  eaaay  emlutlont  hod 
fmcmaed  opn  opuiUtt,  In  m  effort  to  produce  «re  reliable  tcore*, 
and/or  because  the  objective  te*t*  Included  ^uottloni  of  both  specific 
and  Inter  re latiomehip  natutea. 

The  implication  of  Seeder*  and  Troop* a  work  for  the  teacher  are 
that  In  many  caae*  the  student's  expectation  for  teat  question*  of 
apeclflc  or  Interrelatlonahlp  nature  do  affect  the  learning  outcone. 

In  addition,  there  aeon*  to  be  a  tendency  for  the  learnlnt  of  one  type 
to  Interfere  with  the  learning  of  the  other  type.  Thus,  the  earlier 
assumption  that  higher  level  learning  lead*  to  greater  mastery  of  apeciflca 
nay  not  be  valid,  and  the  teacher  ahould  realite  that  greater  eephaala 
on  Interrelatlonahlp*  nay  lead  the  atudent  to  learn  fewer  apeclflc 
point*. 


Suanary 

What  do  we  know  about  the  teacher**  directive  Influence  on  the 
student *•  orientation  to  educational  objectives?  Four  general  ways  in 
which  the  teacher  1*  often  assuned  to  exert  a  directive  Influence  on 
students'  orientation  to  educational  objective*  have  been  considered. 

The  result*  often  have  not  confined  the  expectations.  Must  surprising 
is  the  Indication  that  actually  telling  the  student  the  expected  outcome 
is  not  a  very  potent  way  to  facilitate  his  or  her  attainment  of  that 
otucoee.  In  fact  the  best  way  to  fully  direct  the  student  to  overall 
mastery  c&eas  to  Involve  a  continual  focusing  of  the  student  on  the 
lesson  by  interspersing  questions  shortly  after  the  question-relevant 
material  has  been  presented. 
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Among  the  less  direct  ways  in  which  e  tescher  eight  influence  the 
gosl  orientstlons  end  leernlng  outcoees  of  students,  the  most  obvious 
one  -  the  clessrooe  esslgnaent  -  hss  received  so  little  empirical 
investlgetion  that  only  prescriptions  for  additional  research  were 
offered.  The  directive  effects  of  using  certain  types  of  tests  has 
not  received  empirical  support,  though  there  Is  sons  support  for  seylng 
thet  specific  versus  interrelatlonal  nature  of  questions  -  whether  in 
essay  or  objective  test  form  -  may  lead  to  predictably  different 
learning  outcomes. 

Though  the  two  preceding  paragraphs  do  serve  to  eummarlse  the 
results  of  the  research  reviewed  in  this  chapter,  the  reader  should 
realize  that  there  are  huge  gaps  in  our  knowledge  on  these  topics.  For 
topics  so  central  to  the  educational  enterprise,  there  seems  to  have  been 
relatively  little  involvement  in  providing  rigorously  designed  studies 
of  the  issues.  For  this  reason,  each  section  has  included  suggestions 
for  increasing  our  knowledge  of  the  teacher's  influence  on  students' 
academic  goal  orientations. 

Theoretical  Speculation 

Though  it  is  certainly  too  early  to  attempt  conclusions  in  this 
area,  it  may  not  be  too  early  to  speculate  about  the  primary  factors 
influencing  goal  orientations  and  their  relationships  to  learning 
outcomes.  A  student  may  be  expected  to  have  many  skills  and  much 
knowledge  gained  from  previous  experiences.  Various  aspects  of  these 
resources  can  be  brought  into  use  in  acquiring  new  skills  and  knowledge. 
Major  classifications  of  the  types  of  influence  the  past  may  have  on 
mastery  of  the  task  at  hand  are  discussed  at  length  in  the  following 

chapter  of  thi3  report.  Briefly  summarized,  these  classifications  are: 
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Type  I  Trans  formations  -  All  skills  relevant  to  verbatim  learning  are 


involved.  The  student  may  bring  to  bear  mnemonic  devices  and  other 
elaborate  schemes,  though  the  goal  is  a  memory  of  specifics.  Type  II 
Transformations  -  The  emphasis  is  on  grouping  specifics,  by  abstracting 
common  characteristics  and  by  defining  interrelationships.  Also,  these, 
transformations  provide  for  the  generation  of  unpresented  specifics 
through  application  of  the  abstracted  characteristics  and  features  of 
the  interrelationships.  Type  III  Transformations  -  This  type  of 
transformation  results  in  a  novel  but  appropriate  organization  or 
implication  of  some  aspects  of  the  subject  matter. 

Using  the  above  transformation  types,  one  may  broadly  classify 
goal  orientations  as  having  similar  characteristics.  That  is,  the 
students'  goal  orientation  may  entail  the  use  of  Type  I,  Type  II  or 
Type  III  transformations.  Most  likely,  in  the  absence  of  other 
directions,  the  student  will  assume  the  goal  entails  a  Type  1  transfor¬ 
mation,  though  he  or  she  may  be  incorrect  as  to  which  specifics  are 
going  to  be  most  important.  If  the  teacher,  through  interspersed 
questions,  focuses  on  particular  specifics,  the  student  will  direct 
his  or  her  attention  more  fully  on  those  specifics  as  well  as  being 
assured  that  the  Type  I  transformations  are  the  important  ones. 
Unfortunately,  a  prior  statement  of  objectives  may  not  be  sufficiently 
directive,  since  the  relevant  specifics  are  not  readily  locatable  in 
the  lesson. 

Type  II  goal  orientations  are  probably  susceptible  to  the  same 
influences  as  Type  I,  though  they  are  most  likely  not  as  readily  assumed 
in  the  absence  of  external  (e.g.,  teacher's)  direction.  If,  however,  it 
is  well-known  among  students  that  test  questions  will  stress  this  type 
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of  transformation,  the  students  may  adopt  Type  II  goal  orientations  for 
that  course. 

From  Hackman's  (1970)  study  of  essay  assignments,  one  can  speculate 
that  Type  III  goal  orientations  probably  are  called  forth  in  a  different 
way  from  either  of  the  other  types,  through  more  general  indications 
by  the  teacher  that  flights  of  the  imagination  are  appropriate. 

All  the  immediately  preceding  discussion  must  be  viewed  as  purely 
speculative  at  this  time.  Hopefully,  however,  it  will  serve  as  heuristic 
to  further  research  in  this  important  area  of  educational  concern. 
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deficient  la  lie  tecHalgoes  of  lM|«fUklfl{  tad  In  tHi  lack  of  emphasis 
on  (b«  recent cruel ivt  aspects  of  reaenoer In*  (p.  II). 

The  function  of  Label a 

Although  storage  presumably  can  remain  at  the  lkonlc  level, 
especially  If  the  learner  la  Incapable  of  employing  symbols  (e.g.,  auch 

a 

aa  a  young  child),  or  prefera  not  to  do  ao.  It  la  likely  that  most  adult 
atudenta  can  and  do  label  percepta  by  verbal  symbols.  They  attach 
names  to  their  experiences  and  thereby  sake  the  experience  a  much  sore 
embracing  one  than  It  might  otherwise  have  been.  Thue,  the  lnmedlate 
experience  can  be  eubaumed  under  a  more  general  experience  or  linked  to 
an  earlier  one  by  a  word,  a  aentence,  or  other  eymbol.  Thla  process 
can  be  both  an  advantageous  and  disadvantageous  one.  By  Itself,  the 
percept  la  distlncltve.  If  it  were  not  labeled  it  would  remain  Isolated 
and  would  retain  Its  dlscrlmlnablllty  from  other  experiences.  Accordingly, 
It  would  be  easily  Identified  but  would  be  susceptible  to  major  sources 
of  Interference.  However,  upon  being  linked  to  an  earlier,  already 
existing,  experience  via  a  symbol,  dlscrlmlnablllty  can  be  lost  If  the 
experience  becomes  assimilated  as  a  part  of  the  template  for  which  the 
label  stands.  Interestingly  In  this  regard  the  label  can  determine 
what  Is  retained  ...  and  these  can  be  quite  different  depending  on  the 
context  provided.  Thus,  if  one  were  to  call  a  "cardinal"  a  "bird," 
recall  and  transfer  will  be  entirely  different  than  if  the  "cardinal" 

Is  described  as  a  member  of  the  clergy.  What  is  important  then,  Is  not 
only  that  some  transformation  is  accomplished,  in  the  sense  that  incoming 
Information  is  linked  to  existing  knowledge,  but  that  dlscriminability 
Is  simultaneously  retained. 
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There  have  not  been  many  experiments  performed  in  this  area,  but 
those  that  have  been  conducted  are  clear  in  their  implications.  Both 
Stewart  (1965)  and  Di  Vesta  (1971)  have  shown  that  a  visual  stimulus 
(e.g.,  picture)  followed  by  a  verbal  label  is  more  easily  recalled  than 
when  the  verbal  label  is  followed  by  a  picture  of  the  referent.  The 
implication  for  instruction  is  that  the  picture  must  precede  the  labeling. 
Furthermore,  there  appear  to  be  two  processes  ...  one  for  recognition 
and  another  for  recall.  If  the  teacher's  objective  is  only  to  have  the 
student  recognize  the  material  to  be  learned,  it  is  best  to  put  this 
material  in  picture  form,  if  it  can  be  so  adapted.  Item  for  item,  a 

picture  is  recalled  better  than  a  word  -  again  pointing  to  the 

importance  of  the  percept.  However,  if  the  instructor's  objective  is 
that  the  student  should  recall  much  of  the  material  learned,  without  the 
benefit  of  specific  cues,  then  some  combination  of  labeling  and  graphic 
presentation  should  be  provided. 

The  results  of  an  experiment  in  this  area  are  most  interesting. 
Suppose  the  experimenter  presents  a  list  of  words  with  the  instruction 
that  the  subject  is  to  recall  as  many  items  as  possible.  Then  a 
recognition  task  with  the  same  word  list  is  presented,  followed  by  still 
another  study  presentation  of  the  same  words.  After  all  this  is  done, 
the  subject  is  asked  to  recall  as  many  of  the  words  as  he  can.  Studies 
within  the  present  program  (Di  Vesta,  1971)  indicate  that,  under  this 
sequence  (word-word-word)  the  subject  recalls  fewer  items  than  he  would 
if  at  least  one  of  the  phases  (i.e.,  first  presentation,  recognition 
task,  or  second  presentation)  contained  pictures  instead  of  words 
(e.g.,  word-picture-word  or  picture-word-  picture).  Apparently,  the  use 
of  pictures  along  with  the  verbal  label,  whether  before  or  after  the 
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~atl°”  *  ‘  ««  a*  it-  lonoweTh110"  t>,k  lnV°1Ve‘  “ 

recognltion  trie!)  of  lten8  *  “0tl“r  »»"M.tloo 

“hlCh  -  *-  it-  o„  the  recogni^'"  18  lnatr“t«l  -  indicate 
—  inthl.  —  final 

~a“°"  *»-  V  Pic£ure.  Procedure  l.  ^ 

ihe  subject  1,  naked  whether  he  ,a„  '  ‘  PlCeUr*  **  >>«Mnt,d 

;l8l)  -  -  —  tank  a.  J:;:at  ^  -  -  Preaentatlon 
”  Ct''Ure  18  tha  Presentation  of  pi  Tke  aecond  ^ 

r«oognltion  lla,  „  ure*  with  word. 

Bt'  “ards  1„  the  “  In  the 

'  reco8nltlon_taalc  i.  third  heat  .  '  ^  “  -  for 

'  °U0W.‘r >  wor^a.  cue.  rec  Pr«e„t.tlon  of  „ord. 

^  -  -a  inportance8;;!1"*' 
the  most  elementary  0f  m  percept-verbal  tran.f 

w  - .  the  cognitive  transf  an#fon»ation; 

£rUCt°r  ■“*  <«•  They  aLe  indI  •  a"8f0rM“-  «»  which  the 
6  reSP°n8e  (M°rd8  witb  Plct0rlal  re  lnP°rtant  th*>  clarity 
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Transformational  Stages 


In  higher  cognitive  processes  incoming  information  is  typically 
processed  beyond  its  imaginal  components.  It  is  assumed,  in  this 
discussion,  that  there  are  stages  of  transformations  which  form  a 
hierarchy.  Each  stage  though  related  to  some  extent  on  learning  in  the 
previous  stage  involves  unique  processes  mid  rosul1'  in  outcomes  distinctly 
different  from  the  previous  stage.  From  an  instructional  standpoint 
this  notion  implies  that  any  instructional  strategy  must  be  based  on 
these  considerations:  the  identification  of  outcomes  to  be  achieved; 
the  student's  stage  of  learning  for  a  given  outcome;  and  the  teaching 
method (s)  most  appropriate  for  the  stage  of  learning  and  the  desired 
outcome;  and  the  variables  uniquely  associated  with  a  given  stage  (see 
for  example,  Table  1). 

The  analysis  and  synthesis  of  ideas  presented  here  are  based  on  a 
number  of  cognitive  theories  related  to  learning  including  those  described 
by  Ausubel  (1968),  Biggs  (1971),  Miller,  Galanter  and  Pribram  (1960), 
Neisser  (1967),  and  Gibson  (1969).  Although  in  some  respects  the 
present  integration  has  the  features  of  a  hierarchy  in  common  with 
Gagne's  (1970)  framework,  there  are  important  differences.  Thus,  the 
three  types  of  transformations  presented  here  represent  what  are 
believed  to  te  qualitatively  different  procrs.?es.  On  the  other  hand, 
Gagne's  (1970)  kinds  of  learning  tend  to  overlap  and  are  often  distin¬ 
guishable  mainly  on  the  basis  of  labels  provided.  For  example,  a  fairly 
reasonable  argument  can  be  made  that  Gagne's  Types  I  (sign-learning), 

II  (response  learning),  and  II  (chaining)  require  very  similar  processes 
and  tend  to  be  representations  of  a  fundamental  kind  of  learning.  A 
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similar  case  can  be  made  for  verbal  associations  and  multiple  discriminations, 
or  for  multiple  discriminations  and  concept-learning.  Accordingly,  the 
distinctions  among  categories  are  not  always  clear  in  terms  of  process. 

It  is  hoped  that  the  present  framework  will  provide  the  beginning  of  a 
model  for  describing  the  teaching-learning  process  in  a  way  that  will 
describe  essential  variables  that  must  be  considered  by  the  instructor 

t 

and  that  will  permit  the  deduction  of  testable  hypotheses. 

Type  I  Transformations 

In  earlier  theories,  Type  I  transformations  might  have  been 
described  as  associations.  The  variables  related  to  "fixing"  or 
"strengthening"  associations  involving  drill,  repetition  (with 
motivaton,  of  course),  meaningfulness,  and  relatedness,  all  of  which 
increase  frequency  and  familiarity  with  the  items  to  be  recalled.  The 
importance  of  any  instructional  strategy  which  increases  the  frequency 
of  experience  with  an  item,  should  not  be  minimized,  since  the  evidence 
for  the  positive  effects  of  frequency  on  retention  of  materials  learned 
in  rote  fashion  is  overabundant.  However,  to  these  principles  there 
must  be  added  another  dimension  with  which  the  Instructor  must  contend. 

That  is,  that  students  begin  with  percepts  when  learning  material  in 
fields  unknown  to  them.  In  the  initial  stages  of  learning,  these 
materials  had  best  be  presented  in  a  form  that  will  enable  the  acquisition 

of  details  that  comprise  "percepts'  -  for  example,  presentations  in 

pictorial  form  by  still  pictures,  motion  pictures,  laboratory 
demonstrations,  gestures,  and  the  like.  But  more  importantly,  it  is  to 

be  emphasized  that  students  go  from  these  percepts  to  symbols  - 

typically  verbal  symbols.  However,  it  is  not  at  all  unlikely  that 
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students  cuy  proceed  through  intermediate  transforms!  loo*  that  culminate 
in  an  idealized  "template"  vhlch  is  then  labeled  via  4  verbal  symbol. 

Type  I  transformations  need  not  be  rote  learning  though  they  are 
often  taught  that  way.  As  Pribram  (196?)  suggests: 

"...lecturers  should  present  but  few  facts  that  are  to  be 
remembered  unless  these  are  unobtainable  elsewhere  (In  which  case 
precise  note-taking  is  to  be  encouraged  or  hand-outs  given  ahead  of 
time).  Rather  a  lecturer  should  arrange  and  even  (rearrange  tutorial 
vhlch  the  student  can,  with  informed  guidance,  find  for  himself.  Each 
set  of  lectures  should  provide  a  framework;  each  lecture,  a  core  idea 
on  and  around  which  the  student  can  build  for  the  remainder  of  his  life. 

Further  the  student  must  be  prompted  by  his  instructors  to  make  his 
own  rearrangements.  He  can  do  this  in  term  papers  and  in  research 
endeavors,  and  he  will,  of  course,  use  his  instructor's  lectures  as 
models.  If  these  are  sufficiently  flexible  in  approach,  the  student's 
work  will  reflect  this"  (Pribram,  1967,  p.  30). 

Type  II  Transformations 

The  percepts,  which  presumably  are  analogoos~to  Integrated  visual 
(in  a  flgural  rather  than  literal  sense)  scenes  rather  than  retinal 
snapshots,  associations, and  labels, are  precursors  of  transformations 
at  the  conceptual  level.  These  products  of  the  first  stage  of  learning 
become  differentiated,  combined,  and  Integrated  in  different  patterns 
corresponding  to  concepts,  ideas. and  thougVrs.  The  student  may  abstract 
distinctive  features,  abstract  invariant  relations,  and  detect  higher 
order  structures.  More  Importantly,  however,  he  puts  these  together  to 

a 

form  new  representations.  Although  it  seems  highly  likely  that  percepts 
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ntf  ft*f  M  r*J*  in  till  fr«<C*M,  It  M«M  tlu  *|  (I*  K(M* 

««***» t lr*  Swu  (I*  ftriitt  t**«*  tm  t If  fm  of  **  UutU«4  iMvUti, 
ferwry*  «foi  vltk  ««im  4»(tw  *(  (leftblllty  TlM,  l»f  ruafU,  t W 
percept  talc  ultp  cm  he  *  f«Utt<«l]r  (hH  ln>|«  at  a  *HrrfV 

W*  *ftr»  c  viilfty  of  direct  vlciflMt  ^iftflmcM  Vick  *>IU*  tfc* 
Hrtcyt  k'wi  m  Idealised  *tfM»(*nwtl»i“  It  U  mt» 

iwm  «rf  tkc  wN  *  synbot.  the  folly  4*nlcf«4  irMiftmtlit  la 
flutlit.  It  cm  If  fffMifl  tt  tiiMT'iii  *  Ur |f  cUll  *f  object* 

«r  it  <11  l«  restricted  t#  «*<Mf«ii  mi f  m  eeootl  #r  •(  tl*  elm. 
IlHfCMtutM  tMiilfUMifti*  WftMr  u>UrM«  CMMifl  In  pattern*, 

•r  Integrated  vlth  ttlur  fcr^fftf  <m  *1*0  he  UVfSfl  vltl  vtflil 
lyulft*  In  idilcb  mm  thi  vtiMliftlM  unit  t«  tfUict  IN  dlffereotlatlon 
m  nev  latfirfUffit  Ini  *tw  Ni  tN  advantage#  «f  Nlif  easily  it*r»l 
and  easily  Mnltft*lf4  III  (iMfll  pttcillil, 

fron  IN  standpoint  ff  tnitmtlMil  strategies  tN  fomsclen  of 
concept*  consist*  #1  learning  I*  categories  tiNrlMCii,  or  t*  cUstlfy 
(ccu|9rlsf)  iUinU.  Neiwf,  It  l«  prNilljr  were  Mcntilf  to  **jr  tNt 
concept  formation  Is  pert  of  Ike  generic  process  of  coding  vNitly  « 
sub-proceas  invoice*  teeming  to  classify  percept*  or  the  ijNNIi  bp 
which  they  ere  labeled. 

Ho»t  infomed  observer*  discussing  instructional  strategies  would 
ogre*  that  alt  courses,  from  the  nosi  Introductory  to  the  nest  advanced, 
contain  numerous,  perhaps  thousands,  of  concept*.  What  I*  less  obvious 
but  nuch  more  inport  ant  is  that  a  discipline  Ktetf  ie  cooprl«e4  of 
classlf  ications  of  environmental  event  a  that  are  untgue  to  that 
discipline  and  different  Iron  classifications  In  another  discipline  e'en 
though  both  disciplines  deal  with  exactly  the  sane  "events.’*  Thus,  the 
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lit!  144  »t*ftl*4  lytJMlrllHli  »(  *  D^tltl  **«"*  I*  lit*  IMWi 

»(  If#  I*^) t*ft  lu  III  mlv#  •«<  #1  lrt«|  m 

4*««ftft*f*  *t  **«  prefect  t«*  i(  KiMfftut,  f*r*|t«f*iS  p*#*« 

Ml  im  II*# »  IW  et  ffctMti  •riMlf*  MtltiMW*ul  «mi*  In 

*tbf  «*!lt  M  **  tl  I*  Vilh  tWtIC,  iwiImU*,  #11 

mi  0*  M).  Aft  MffllMt  l*tt«f#  9%  d*«9t»tj  tr*ft*f«(t!tl4l  t**«  I*  |k«t 
lltfjf  MV  *»ll«  «<(UU  ((MiMt)  MlllkUi  Vlt(U  ICMttftl  «IMf 
(lmUv«M)  «ttith*t«*. 

Till*  rtiv  U  vlil  *  wilt  el  («rr«*t 

•Mli*«  Iat*lv*l  !•  timtdi  n  l«ttt|t|.  f»rtu*9«tljr  »**•  tt**t .  for 
•»*  Ik#  4lstlftCtle*»  kttv*««  teneUte-oautiirj  **4  fe*t  a>« 
l«  c<etftt(  left  (bUirr,  I  til).  Alt*  l*p  -t  t  *at  1*  il# 

41*1  Iftti left  ketw*e*  «k#  ef  itUiuilift  el  ft**ect«iten*  tof 

1m$ii  vi.  lie  t«fc#n»4  ef  imga  T%»  eel 4*m(«  ffotvte.  IH)(  liivt#  4 
C*#ff,  I  tit)  ike  teller  It  ike  Mt«  lietMit  jveee*#.  flm* 

for  teuNf  4*«*teyMietti.  el  the  tkeery  luclwie  Ifteerpetail##  ef  iwfk 
preceeft## , 

Ike  itllMt'i  'f  4  el ftft».:e  •(  MltiWses  puwtim  •  batii  «  I 

ee<ft*t lee  tea  «r«t >  fMUt lea  pernitt  ike  IfAinr  te  pnritSIrr  i» 
etk*r  d«Mlftc*ilMi  mi  if  fft;:lfit*tet  the  f«««tsle«  el  rmt  ie«s*ept*» 

Its  ske  i«tif  iHii  ti  IftcilltAtet  ar*ntfer»  *•  tier  Ire  It  «  tor  *14  ef 
Utteiftt  tAirr  Si  I*  in*ol  **4*  kcfktft  tl  *  toil  mrflUt  rf<«lffnr  i 
ft  ike  m#  ef  linttiff.  flti,  it  pul  «  verbal  Uiel  rti  m  r*frrltttfp 
(After  4  verbal  label  hat  acquired  weitnO  it  to  refine,  roll 
attention  to.  certain  of  lit  Attributes.  To  put  entuher  verbal  label  on 
the  Identical  experience  It  to  rail  attention  to  other  cl  Its  attributes. 
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A*  lamwm  •«.*!  tif*uj]r  <#»  n«wtti  (HHtfWiI 

un  *****  I*  rtrw*utiM  •(  *  v*rl«ty  •(  ttmflm  or  r*|i»* 

i««<4tt»  ri4«rt««  «(  (W  c«m*H  '  TV  U  Itit  requires  to  1««» 

thrie  rimfltft,  Ml  41  I«I*  petal  IS  *##*tlfy  Ik*  4«fi*Ug  stttlWt** 

i 

Ml  iWlr  With  Vl|<b  (lb*  Hk*l  f*  CM«ff « 

#♦•1  *«  wlf  vltb  ••r*»tMferv*rf  or  *l»m«  af  iiiillttii, 

tegutWr  with  *«  such  as  “mI,  “  *  alts** *r  *W(k", 

let  (*nl|i(«|  ibw,  krt  «)«•  4**1  vltk  i»UtU*ib||ii  MMt  IIumkIm*. 

C«K*fti  «*  are  la  (k*lr  irmb.  K»n  tnv**tVf«ter* 

««Ki  #«  Closer  tIHI,  p.  11),  Cegja*  (tW),  Carroll  (IH*,  p.  ItO)  Ml 
S«fy*»  IIHS)  tp*#V  •(  it*  hierarchical  itmtvn  •(  concept  f treat  tea. 
W«v  (Mtrfti  *r*  generally  IttUl  mi  «kUiU|  «m«i  TUi  cm  b*  m 
advantage  la  tk«  mic  (lit  preview®  **p* fleecer  can  b«  fruitful!* 
t«fl*f(4  la  itacblai  ««v  concepts  a*  la  concept  Umlftciitni,  far 
****ft*.  Hi*v#r*r.  prior  ceact^ti  can  fee  disadvantageous  t®  new  learning 
wh«r*  bt«*  can  llftti  attention  to  th#  wrong  ittrlhtM. 

hXL  *ii  ts&ilsx^s** 

typ®  111  irMildmiilMti  !#*d  t®  radically  different  out const 
tlM  are  topically  achieved  at  either  the  reproductive  (Type  I)  it 
CMtiptiMl  tml«  (Type  It),  This  ihird  bind  of  t  rent  formation  Ineldva 
such  «•  product iv*  thinking ,  prob  Un-solving,  Inferential 

thinking,  an#  tke  like.  la  thru  behavioral  owl cone*  m  fin#,  #•  la  tko 
other  kinds  of  thinking  imitkai,  such  procaete*  at  perceiving, 

selecting,  an#  abstracting.  In  tk*  conceptual  transformation  what  is 
abstracted  is  typically  veil  defined  by  tke  Instructor,  at  least.  If 
he  I*  skilled  it  will  be  pretty  well-defined  for  kls  students  through 
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kli  #**«  ,«»'**•  ci  ilic.#  other  **  ktit^i  .1  cditfti  till* 

(«tmi  «UiiMi>  s*.ie*t 

M  (III  I  V4»«f,  «  B.iftmii  UMli^ikU.Itt  *@4  t*l#f*«(Ui 

(inHiuiUni  pan  em$ stay  A*  tbe  ««♦«•  «V**n  U  I#  *»acy  has## 
the  iitmitm  st  *&•*?  u  abstracted  la  ct«i  t»  «*<«!•  m*,  UJiiwm 
Hi  thereby  ««t«m  than  (fctii  t  msmoIjt  Uteti(|«4, 

if  t*  l*fi.rus<)y»  J>  v#e#t ,  M  tu>-  .  obits*  ct  .tg«~tr«  •%*##  »iiill«ui  la 
eoy  number  of  tmllftKltti  te  svcgvst  site  a*u  *  u4  «({«»» 

*n>4  itUilMiMfi  Thor#  1*  *  •**  (transfer)  frees  fittrlewt 

Involved  h*t#,  of  cm«m*  fe«#r*tol*»»,  it  i«  a  t  tw  *  it  of 
centralisation  la  cdiich  (He  pet*  a  »•  c  iwtrii  to  th#  “mM“ 
or  to  tie#  so I «t lent  vhlch  <  snply  vuh  «,nui  cjo tents ;e.  It  1*  a 
tmulliitloi  la  which  ».h#  ti*ft%  ideal  ten  relat#  vh«t  ht  hm  torn 4  to 

A  tflif  149*#  of  lIlMlIM*  'ft  la  Wl^w  Way* 

OitiMt  of  eon#  p#rt«p* ual  (Notiii  ml  tcio  r.n i^»  t!m  Ut«r«l 
ttMitii  nay  be  i«Ut«d  to  tMsiu  chitidtrliUti  of  th#  tailviiwil, 
ttore  It  ao  theory  known  to  th#  pt<s#n:  author  whi.h  dc#s  not  presuppose 
th#  liforuiid  of  cunmulattv#  InTvIeeg#  In  Uni  III  t rant  format too#. 
Aufubtt  (ibbl)  for  ecanple,  suggests  **  that  th#  esisf  »ng  coitnl*  tv# 
•tructur#  play#  a  key  role  4ti  pr  bien-s  tn«  tt  evident  Iron  th#  fact 
that  th#  solution  of  a  pi  #n  problee  ln%ol<  #t  a  reergatmat  t  *n  cf  th# 
residue  of  pa»t  experience  ao  «t  is  fit  *he  particular  te^uirencntt  of 
th«  current  problem  situation  Situ#  ideas  in  cognitive  at  rue  lure 
ccnatitut#  the  raw  material  of  pr«felet»*»&l  ing,  whale  tt  transfer* 
positive  or  negative,  occurs,  obviously  reflect*  the  nature  and  influence 
of  cognitive  structure  variables  .  .  Without  (the  possession  ol  relevant 
background  knowledge  (concepts,  principles,  Iran*  lienal  terns. 


(uhU^u|  M  preblem-*  1*1#*  U  p.SStbie  iMttpl  !i(f  of  (Ik* 
learners  degree  #1  still  I*  41*. .  n*rv»  vtil«N  It  l»  («ml4  utt  rm* 

W'ft*  I*  (I*  KtUI«  at  {MffMUtl  III*." 

JHl,  p  liftUu  <I9M)  iHirllw  it^rlmui  as  a 

•  •  foist  Iwly  late  i*wi  f*r»!  Is  ik*  M*rd  for  **.<v <«•«(#  ct  the 
w»l4,  *Ui*  li  lift*  is  V*  imp  ifM  owl  prior  mchmUUm,  (IturlpUm 
4>s4  dmllitiUM  1 1  observed  Uil*  ...  IW  Mile  (Milts**  (•  **p*rts*«t 
«■***•  when  m*i*  *•!  pAost’sits#  wMeti  tot*  appeared  to  display  differ¬ 
ence#  (*  limiUtt  are  *«ts,  or  suspected,  t«  p**i«n 

twflip  **»J  agreements  ...  tt  I*  opportunist  it  If  nature  ..."  iimtm, 
IWi  p .  1*m|.  Is  vtltls*  about  (h#  (IkKiflmil  conditions  cmildtred 
lull  likely  so  produce  It  *4,  ft#«ibl*  cedes  {diversity)  Slut*  (If  ID 
•ays.  "tto**  (win Its*  *r#  very  different  fro*  those  ^pr«prl«if  t« 
developing  (to  *4111  cede*  | ( Ho**  (H«i  govern  (to  performance  of 
#4111*1  ...  (to  essential  (Hie**  about  (to  bind#  of  co4«*  letotv*4  Is 
pte«ii  learning  tor*  1*  (to(  (toy  are  bread,  f  1**141* .  «s4  of  an 
*liu«((  iMtiiK.  Tto  sut  Important  feature  la  that  (to  co4a  to  an 
abstraction  from  iprdflc  experience,  and  so  it  folio**  (tot  (ha  sera 
varied  (to  nprrlttud  ar*  that  lead  to  tto  construction  of  a  coda, 

(to  mar*  general (red  tto  cod*  will  to”  fttggs,  tf?l ,  p.  101),  Gagna’a 
(1970)  hierarchy  of  learning  in  which  problem- solving  la  tto  laat  itigt, 
la  ba*4U  entirely  on  cumulative  learning.  And,  Selssrr  <1967)  Indicate*, 
"Even  if  tha  constructive  nature  of  (ternary  la  fully  acknowladgad,  tha 
fact  remains  that  information  about  the  peat  must  be  somehow  stored 
and  preserved  for  subsequent  use.  To-day’s  experience  must  leave  some 
sort  of  trace  behind  If  It  la  to  influence  to-morrow's  construction" 

(p.  280), 
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Accor dirg  to  ftiiur  (1967)  It  t*  the  truces  ci  earlier  cop.nit.vc 
*cu  (bat  arc  stvrcd  rather  than  tho  eutetre*  (e,g.,  information)  of 
thoee  acta,  Follio  ana  Teo te  (1969),  in  interpreting  Beuafield's  (1953) 
wen  on  "category  cluttering"  suggest  that  learners  do  not  necessarily 
ratals  specifi;  category  Its  i  but  rather  aubsuma  then  under  more  general 
rubric*  such  aa  the  category  naane.  Thus,  earlier  conatructlve  (aa 

a 

opposed  to  rtprmductlvs)  activity  becomes  the  lnportant  feature  of  the 
trace,  frasumsbly,  thara  are  no  atortd  copies  (such  aa  eidetic  images 
or  verbutla  aentencea)  of  tha  flniahad  cental  events.  As  a  consequence 
Chare  la  a  graat  deal  of  flexibility  provided  to  the  human  learners 
cognitive  activity.  Traces  of  proeaaaaa  are  flexible;  stored  eidetic 
images  or  verbati*  sentences  would  be  relatively  Inflexible. 

If  it  Is  assumed  that  a  store  of  information  Is  e  prerequisite  for 
Type  XII  t rant fo mat loot  than  understanding  how  tha  retrieval  of  that 
information  la  accomplished  becomes  a  critical  lsaue. 

In  Polllo  and  Foote's  (1969)  tsrat  it  la  suggested  that  once  a 
category  is  recalled,  ltama  are  regenerated  or  reconstructed  on  whatever 
baste  grouplnga  had  bean  acconpllehed.  In  this  feature  of  retrieval 
Bartlett  (1932.  p.  311.  312,  316)  at  cited  by  Keister  (1967)  Indicated 
that  memory  la  constructive^  Theta  authors  all  indicate  that  new  ideas 
do  not  emerge  according  to  what  Keister  calls  the  "Reappearance 
Hypothesis".  Fredas  repetitions,  implied  by  the  Reappearance  hypothesis, 
art  relatively  difficult  to  achieve  except  after  long  practice  and  are  the 
excaption  in  behavior  rather  then  the  rule.  Conversely,  there  is  a 
great  deal  of  variation  In  retrieval  of  inforr.at Ion.  Organization  and 
reorganization  of  material  nay  vary  because  of  one's  values  or  interests, 
and,  thus,  la  net  elicited  in  direct  correspondence  to  input  patterns. 
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Advantageously  for  inferential  and  other  productive  processes  the 
learner  can  focus  on  one  or  another  aspect  of  the  situation,  that  is, 
he  can  choose' what  he  attends  to.  As  Pribram  (1968)  indicates,  during 
registration  of  the  incoming  information  there  is  an  orienting  reaction 
and  its  habituation.  These  processes  allow  the  learner  to  isolate  the 
spatial  and  temporal  elements  of  an  event  and  minimize  interference 
among  events.  Although  registration  permits  time  for  such  processes  as 
rehearsal,  its  most  important  function  is  to  aid  the  learner  in  deriving 
meaning  from  the  situation  or  providing  structure  for  it. 

Within  the  framework  suggested  by  Neisser  (1967)  recall  via  images 
occur  when  the  new  construction  (organization  or  structure)  is  largely 
under  control  of  the  remains  or  traces  of  an  earlier  one.  On  the  other 
hand,  recall  in  words  is  more  flexible.  It  is  a  new  verbal  synthesis 
and  can  include  information  from  a  variety  of  sources,  traces  of 
earlier  verbalizations,  visual  images,  and  reconstructions  as  well.  A 
primary  feature  of  verbal  synthesis,  compared  with  imagery,  appears  to 
be  greater  flexibility. 

From  the  aforegoing  it  is  apparent  that  some  form  of  cognitive 
structure  is  constructed  according  to  which  the  information  is  retrieved 
during  recall.  An  important  dimension  of  problem-solving  and  inferential 
processing  is  that  these  processes  are  not  dependent  on  the  immediate 
past  as,  for  example,  "the  present  stroke  may  be  dependent  on  the  past 
stroke"  in  skill  learning.  Rather,  information  is  stored  according 
to  a  schemata,  i.e.,  a  skeletal  plan  into  which  ideas  may  fit  and  which, 
in  actuality,  may  direct  the  reorganization  of  ideas  (Miller,  Galanter  & 
Pribram,  1960).  It  is  non-specific  to  begin  with,  though  it  is  certainly 
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organized  ...  just  as  the  framework  of  a  house  in  its  initial  stages  is 
organized  yet  relatively  nonspecific. 

This  framework  ...  in  part  exemplified  by  a  problem  statement  and 
the  subgoals  by  which  it  is  defined  ...  directs  what  will  be  retrieved 
from- memory.  This  point  can  be  readily  seen  in  the  process  of  subjective 
organization  wherein  the  learner  does  not  recall  a  series  of  items  in 
the  order  in  which  the  list  was  presented.  Rather  he  retrieves  the 
material  in  terms  of  one  category  and  then  another.  It  follows,  as 
Pollio  and  Foote  (1969)  imply,  that  if  the  learner  were  told  the  'rule' 
by  which  a  categorized  list  was  constructed,  this  information  would 
facilitate  the  storage  aid  or  reconstruction  stages  of  memory  thereby 
leading  to  increased  clustering  and  greater  total  recall.  Nevertheless, 
in  problem  situations  characteristic  of  Type  III  transformations  much 
depends  upon  what  the  learner  is  trying  to  achieve. 

In  Type  III  transformations,  as  indicated  earlier,  there  is 
considerabIe_coding  flexibility  . . .  exisiting  codes  can  be  reshuffled 
readily  to  cope  with  slight  but  significant  changes  in  input.  At  the 
schemata  level,  too,  the  plans  of  the  learner  can  be  changed;  he  is  not 
dependent  on  the  transformation  based  on  more  or  less  specific 
attributes,  for  a  more  or  less  standard  outcome,  as  he  is  in  concept 
learning  but  can  (must)  adapt  the  schemata  to  sub-goals,  related  to 
long-range  goals,  as  necessary. 

Type  III  transformation  depends  on  the  adequacy  of  the  strategies 
employed  by  the  learner.  A  good  strategy  is  one  that  economically 
abstracts  the  relevant  information  and  eliminates  the  irrelevant 
information  (noise).  Presumably,  there  have  been  developed  recursive 
subroutines  from  experience.  All  told  the  process  is  complex  ... 
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consisting  of  continual  search  and  reconstruction  but  the  emphasis 
remains  on  the  processes  ...  searches  through  memory,  strategies,  and 
the  like.  This  emphasis  is  not  so  difficult  to  understand  if  we  assume 
that  at  the  higher  levels,  memory  stores  information  about  processes 
rather  than  about  contents  (e.g.,  see  Neisser,  1967,  p.  296), 

.  Cognitive  Structure  in  Transformation 

Cognitive  structure  refers  to  the  store  of  knowledge  ...  facts, 
ideas,  and  processes  ...  held  by  the  learner.  In  this  regard,  Ausubel 
(1968)  has  said,  "If  I  had  to  reduce  all  of  educational  to  just  one 
principle,  I  would  say  this:  The  most  important  single  factor  influencing 
learning  is  what  the  learner  already  knows.  Ascertain  thi3  and  teach 

him  accordingly"  (p.  vi).  An  important  feature  of  the  cognitive _ 

structure  is  the  way  in  which  the  material  is  structured  or  encoded. 

It  can  be  in  the  form  of  narrow  codes  or  broad  codes  (Biggs,  1971). 

Narrow  codes  are  best  exemplified  by  those  found  at  the  lowest  level 
of  Type  I  transformations  where  materials  are  processed  in  approximately 
the  same  form  as  they  are  received.  Broad  codes  are  more  inclusive 
categories  which  provide  for  integrative  reconciliation  (that  is,  they 
enable  the  learner  to  relate  many  varied,  and  even  divergent  experiences) 
and  for  discriminability  (that  is,  they  enable  the  learner  to  keep  ideas 
separate  despite  their  relatedness).  If  these  two  characteristics  are 
present  the  learner  will  have  access  to  a  large  number  of  ideas  and, 
simultaneously,  can  make  an  indefinite  number  of  combinations  from 
them  -  a  point  which  is  especially  important  for  Type  III  transforma¬ 

tions.  Furthermore,  the  formation  of  these  categories  as  a  part  of  the 
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cognitive  structure  provides  for  the  subsumption  of  new  information. 
Without  such  categories  material  is  associated  by  rote  (see  quote  from 
Pribram  on  page  1). 

As  important  as  cognitive  structure  is  in  the  development  of 
schemata  for  directing  the  storage  and  retrieval  of  information,  it  can 
have  some  negative  effects  as  Ausubel  (1968)  implies  in  the  notion  of 
obliterative  subsumption.  In  the  first  place,  exisiting  cognitive 
structures  are  idiosyncratic  and  correspond  to  the  unique  experiences 
of  the  learner.  Accordingly,  they  introduce  bias  and  distortion  into 
the  initial  construction  of  schemata  and  into  their  later  reconstruction. 
Secondly,  when  an  idea  or  experience  is  encoded  under  a  given  category 
it  may  not  be  retrievable  in  new  situations  unless  some  provision  has 
been  made  for  integrative  reconciliation.  As  an  example,  a  student  may 
never  see  classical  conditioning  as  involving  reinforcement  or  as  a 
case  of  sign  learning  unless  he  is  permitted  to  discover  this  for  himself. 
Thirdly,  an  idea  or  experience  encoded  under  a  given  category  may  be 
irretrievable  because  it  was  learned  as  congruent  with  the  category 
without  provision  for  discriminability .  For  example,  on  occasion  one 
finds  a  student  who  has  subsumed  "extinction"  under  "forgetting"  and  - 
eventually  sees  the  two  processes  as  identical.  Note  that  discrimina¬ 
bility  could  have  been  provided  by  noting  such  contrasts  as  "extinction 
is  the  loss  of  the  availability  of  a  response  as  a  result  of  conditions 
existing  during  its  occurrence and  "forgetting  is  the  loss  of  the 
availability  of  a  response  because  of  disuse. " 


113 


Strategies  for  Transformations 


Our  emphasis  on  process  earlier  in  this  chapter  may  have  sidetracked 
the  reader  from  recognizing  that  implicit  in  the  notion  that  processes 
are  learned  is  the  supposition  that  learners  find  strategies  for 
identifying  structures  through  grouping  of  units.  Such  groupings, 
especially  in  higher  forms  of- transformations,  are  abstract.  They  may 
not  be  readily  identifiable  to  either  the  user  or  the  sophisticated 
observer.  Nevertheless,  the  work  of  Miller  (1956)  implies  that  symbols 
are  coded  into  chunks,  into  organized  units. 

The  way  in  which  the  units  are  put  together  are  called  rules. 

Rules,  then,  are  the  essence  of  structure  in  symbolic  learning. 
Unfortunately,  we  know  little  about  how  rules  are  formed  or  how  items 
are  organized  into  higher  order  units.  The  work  of  Chomsky  (1957),  for 
example,  describes  the  way  in  which  grammatical  transformations  occur 
and  the  rules  by  which  new  transformations  in  language  are  generated 
but  tells  little  about  how  the  transformations  are  acquired.  Similarly, 
Esper's  (1925),  now  classic  study,  suggests  that  learners  do  use  rules 
but  provides  little  understanding  of  the  processes  for  forming  these 
rules. 

Gagne  (1970)  defines  a  rule  as  "an  inferred  capability  that  enables 
the  individual  to  respond  to  _a  class  of  stimulus  situations  with  a 
class  of  performances."  In  terms  of  Gagne'  s  hierarchy  of  learning  it 
belongs  in  the  inferential  transformations,  being  placed  between  concept 
learning  (sixth  in  the  hierarchy  of  end-products)  and  problem-solving 
(eighth  in  the  hierarchy  of  end-products  of  learning).  As  such,  he 
suggests  that  rule-learning  ran  only  be  accomplished  after  all  other 
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sub-goals  prerequisite  to  formation  of  the  rule  have  been  reached.  That 
is,  the  learner  must  have  made  discriminations  among  specific  items, 
identified  verbal  mediators  to  link  these  items  to  his  cognitive 
structure,  organized  the  specific  items,  on  the  bases  of  these  mediators, 
into  concepts,  which,  finally,  are  put  into  various  relationships  with 
one  another  as  rules.  The  question  of  how  such  relationships  (on  the 
inferential,  problem-solvir.g,  or  any  c£  the  ether  higher  forms  of 
processing)  are  formed  remains  to  be  answered.  Note,  that  it  is  a 
relatively  simple  matter  to  teach  learners  rules  that  are  already  known. 
The  difficult  task  is  to  identify  the  principles  by  which  learner's 
acquire  the  strategies  so  necessary  to  forming  the  new  rules. 

It  is  not  the  intent  in  this  discussion  to  distinguish  all  possible 
strategies  and  individual  differences  associated  with  transformations. 
There  would  be  too  many.  However,  the  relationship  between  the  learner 
strategy  and  individual  differences  can  possibly  be  illustrated  by 
describing  search  strategies.  Regardless  of  the  strategy  he  uses  the 
learner  .searches  for  a  correct  solution  from  among  a  number  of 
alternatives.  He  has  hypotheses  which  direct  his  search.  He  employs 
the  information  he  gains  from  testing  one  hypothesis  to  reduce  the 
size  of.  the  set  of  alternatives  for  his  next  test  of  the  alternative 
that  might  be  the  correct  one. 

Not  all  people  attack  the  task,  whether  In  achieving  a  conceptual 
transformation  or  an  inference  in  the  same  manner.  Bruner  found  that 
the  system  of  search,  that  is,  the  strategy  enployed  differed  from 
person  to  person.  Some  learners  used  a  gambling  strategy,  going  from 
one  to  another,  without  good  reason  and  without  being  able  to  use 
whatever  information  accrued  from  that  trial  on  subsequent  occasions. 
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Others  used  a  conservative  fectisiftg  itrategy,  in  vhich  they  remained 
with  sub-goals  and  in  vhich  they  systematically  eliminated  sets  of 
incorrect  alternatives.  A  highly  systematic  strategy  vould  be  to 
identify  all  possible  alternative  hypotheses,  keep  them  in  mind,  make 
a  test  of  one,  then  on  the  basis  of  information  from  that  test,  scan 
all  the  remaining  ones  and  eliminate  those  vhich  arc  inappropriate. 
Learners  use  this  strategy  infrequently  since  there  is  too  much  to 
remember;  the  cognitive  strain  is  too  great. 

Inferential  transformations  require,  essentially,  the  use  of  search 
routines.  It  can  be  assumed  that  some  strategies  (that  is,  methods  by 
vhich  hypotheses  are  changed  vithin  a  learning  situation)  can  be 
acquired  through  training.  Nevertheless,  as  a  consequence  of  experience, 
and  possibly  of  some  Innate  characteristics,  learners  can  also  be 
differentiated  according  to  their  preferences  or  their  abllitieu  to 
use  one  strategy  over  another.  For  example,  Ingersoll  (1970)  decided 
that  adults  could  probably  benefit  equally  veil  from  materials  presented 
audltorlallv  or  visually.  He  reasoned  further  that  differences  in 
performance  vhen  the  tvo  types  of  tasks  vere  presented  simultaneously 
vere  due  to  preferences  for  employing  one  modality  over  the  other  If 
there  vas  a  choice  in  the  matter.  Without  a  choice,  differences  vould 
not  be  demonstrable.  On  the  other  hand,  the  differences  In  verbal  and 
spatial  relations  abilities  in  men  and  vonen  appear  to  be  due  to 
differences  in  abilities  (or  aptitudes)  rather  than  to  differences  in 
preferences.  When  considering  investigations  of  variables  affecting 
the  use  of  strategies,  it  seems  essential  that  the  investigator  of 
aptitude  by  treatment  interactions  should  attempt  to  distinguish  vhether 
the  use  of  a  given  strategy  is  primarily  one  of  aptitude  or  of  preference. 
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Senders  and  Tseng  (1971)  found  a  predicted  interaction  of  preference 
for  a  strategy  vith  rote  versus  concept  learning  though  the-y  found  no 
interaction  with  verbal  ability.  We  suggest,  too,  that  some  strategies, 
such  as  imagery,  may  reflect  ability  difference  when  the  learner  is 
in  the  primary  grades  but  nay  reflect  a  preference  when  the  learner  is 
an  adult.  This  distinction  can  be  a  most  important  one  in  experiments 
designed  to  identify  disurdiiul  aptitude  1/  treats...:  !ctera::i?r!* 


Retention  and  forgetting 

Currently  there  are  nany  models  and  theories  regarding  retention 
and  forgetting.  One  basis  for  classifying  them  is  the  extent  to  which 
they  emphasize  variables  affecting  recall  through  conditions  existing 
at  the  time  the  material  is  (a)  in  short-term  store;  (b)  being 
consolidated  and  processed  (encoded)  for  long-term  storage;  or  (c) 
being  retrieved.  Another  basis  for  classification  is  the  extent  to 
which  the  theories  emphasize  the  influence  of  (a)  the  learner's 
existing  cognitive  structure;  (b)  the  learner's  activity  during 
storage  or  retrieval;  (c)  the  qualitative  characteristics  of  the 
material,  e.g.,  its  affective  qualities,  and  familiarity;  or  (d)  the 
characteristics  of  the  presentation  of  the  material,  e.g.,  whether 
categories  have  been  Implicitly  or  explicitly  built  into  the  material; 
or  who  h<  .  the  site-i.ily  prom!  ed  in  -.•••■lor.  er  MncVed  fashf"n. 

These  variables  appear  to  be  differentially  related  to  the  three  types 
of  transformations,  as  implied  in  Fig.  4-1. 

Typically,  Type  I  transformations  must  be  considered  as  elementary 
learning,  they  bear  a  direct  relationship  to  experience.  Although  any 
learning  can  be  acquired  in  a  meaningful  way,  that  is,  rclntablc  to 


117 


0DUC3 joduij  jo  up|3JodoJd 


118 


existing  knowledge,  Instruction  often  leads  to  learning  at  a  ninin.il ly 
meaningful  level.  Furthermore,  it  Is  probably  the  case  that  in  the 
early  stage  of  learning  any  acquisition  is  necessarily  rote,  elementary, 
or  verbatim.  In  otaer  words,  the  material  is  first  scored  as  discrete. 
Isolated  items.  Hals  point  gains  some  support  from  a  study  by  King 
and  Russell  (1966)  as  cited  by  Gagne  and  Rohvrer  (1969)  who  say,  "[These 
data*  suggest  that  1 1  «•  activity  of  storing  -uln  luk-,»s  for 
the  storage  of  verbatim  material  as  well"'  (p.  383).  As  Ausubcl  (1969) 
contends,  the  primary  goal  of  the  student,  who  directs  his  learning 
activity  only  toward  Type  I  transformations,  is  to  build  and  maintain 
associative  strength  among  units  or  items  to  be  learned.  Such  students 
may,  for  example,  only  memorize  the  sequence  "momentum  equals  mass  times 
velocity"  ns  a  series  of  units  (words)  which  follow  one  another;  or 
they  may  only  memorize  a  list  of  events  leading  to  the  1968-1969 
recession  as  t  series  of  associations.  In  either  case,  if  only  the 
most  elementary  form  of  Type  1  transformation  has  occurred,  the  learner 
acquires  only  isolated  events  and  the  contents  of  his  memory  resembles 
very  closely  the  formula  or  the  list  ai»  presented.  Nevertheless,  as 
Cagne  and  Rohwcr  (1969)  suggest  in  reviewing  the  King-Russcll  results, 
"iPossiblyl  effective  verbatim  memorization  begins  with  a  kind  of 
learning  that,  despite  its  appearance,  Is  not  at  all  rote  in  its  under¬ 
lying  processes  ....  subject*  [engage]  In  cons!d«’i abl*  c ever l  activity 
during  performance  on  presumably  rote  tasks  ....  These  activities 
vary  In  character  from  simple  rehearsal  to  complex  grammatical  contexts; 
they  will  be  referred  to  as  elaborativc  activities"  (p.  388). 

Retention  of  such  material  has  been  examined  extensively  In 
laboratory  situations  where  subjects  learn  via  rote  means.  The 
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variables  affectls*  remembering  end  forgetting  at  thle  level  ere  thoee 
concurrent  with  the  learning  situation.  Thus,  learning  le  Influenced 
by  continuity,  frequency  <l.e,,  practice)  and  relnforceeient .  These 
variable*,  and  others  associated  with  them  at  the  dec  of  learning, 
have  their  effect*  on  later  recall.  Accordingly,  the  finding*  are  that 
distributed  practice  In  original  learning  results  In  better  recall 
than  masted  practice.  Concurrent  Interference  due  to  lntrallat  and 
Interlist  alnllarlty  during  learning  can  have  debilitating  effects  on 
recall  of  the  saterlal  as  can  response  competition,  end  stimulus  snd 
response  generalization.  Whenever  the  original  learning  situation 
differs  Iron  the  recall  situation  either  because  of  a  change  In  cues 
provided  by  the  Instructor  or  by  a  change  In  the  learner's  set,  recsll 
will  he  affected  detrimentally. 

Overlearning  of  the  material,  l,e.,  extensive  practice  beyond  the 
time  when  the  student  can  meet  soae  minimal  criterion  such  as  repeating 
a  list  of  events  without  error,  is  helpful  for  retention  of  rotely 
lesrned  subject  natter.  On  occasion  the  student  msy  also  tttempt  to 

employ  a  mnemonic  aid,  e.g.,  "the  30  day  hath  September - "  rhyme  to 

remember  the  number  of  days  in  the  months,  or  he  may  employ  the 
C,  HOPKINS  CaFo  mnemonic  to  remember  the  elements  In  the  soil.  These 
are  all  attempts  to  make  material  meaningful,  which  merely  means  that 
there  Is  an  attempt  to  code  the  material  or  to  relate  It  to  some  aspect 
of  one's  cognitive  structure  or  experience.  Mnemonic  systems  of  this 
sort  have  been  extremely  useful  In  aiding  the  experimenter  In  imdcr- 
standing  the  important  process  of  encoding.  However,  within 
Instructional  settings  mnemonic  aids  must  be  considered  a*  the  crudest 
and  moat  rudimentary  moans  by  which  subject  material  can  be  made 
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meaningful.  Other  means,  more  important  for  instructional  strategy 
are  described  in  the  remainder  of  this  section. 

Types  II  and  III  transformations  are  meaningful  kinds  of  learning. 
Retention  of  this  material  depends  as  much  upon  how  the  material  has 
been  stored  and  the  conditions  under  which  it  is  retrieved  as  it  docs 
on  the  conditions  present  during  learning.  In  fact,  a  number  of  model 
builders  suggest  that  the  major  problem  in  understanding  the  memorial 
processes  is  one  of  understanding  the  retrieval  of  what  has  been  learned. 

The  goal  of  learning  at  these  levels  is  based  on  the  formation  of 
superordinate  structure,  i.e.,  experiences  arc  organized  into  hierarchies 
according  to  rules.  It  appears  that  such  hierarchies  can  be  established 
by  repeated  elementary  operations,  thereby  providing  some  support  for 
the  notion  that  elementary  learning  (rote  or  Type  I)  typically  precedes 
meaningful  learning.  (Sanders  and  Tzeng's  [1971]  study  suggests  that 
Types  I  and  II  learnings  are  not  hierarchically  related  and  that 
individual  differences  in  preferences  for  Types  I  and  II  learning 
are  important.  However,  it  is  suggested  that  clearer  tests  must  be 
made  before  the  hierarchical  notion  is  abandoned.)  Thus,  recall  of 
Types  II  and  III  transformations  are,  unlike  Type  I  transformations, 
comprised  of  organizations  or  structures  based  on  specific  attributes 
of  the  material  to  be  learned,  (a)  ns  perceived  by  the  learner  and  (b) 
as  affected  by  what  the  learner  already  knows  or  has  experienced. 

These  structures  arc  called  by  a  number  of  names  in  the  current 
literature:  schema,  traces  of  cognitive  acts,  trace,  processes,  rules, 
or  decisions.  What  is  more  important  is  that  these  terms  imply  a 
dynamic  ongoing  organization  during  recall  of  the  way  the  learner 
processed  an  event.  There  arc  progressively  higher  levels  of  processing 
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into  superordinate  categories  much  as  language  is  organized.  The 
relationship  of  the  subject's  knowledge  (cognitive  structure)  to  his 
performance  is  clearly  emphasized  in  this  approach.  What  we  now  want 
to  know,  as  researchers  and  instructors,  are  the  answers  to  such 
questions  as  "What  is  the  learner  doing  t£  the  task  materials?"  "What  is 
he  doing  with  the  materials?"  "how  were  these  materials  being  encoded?" 
"How  has  what  he  already  knows  affected  his  recall?"  (See  quote  from 
Ausubel  on  page  18.)  The  learner  is  thereby  viewed  as  an  active 
processor. 

Two  examples  will  help  to  illustrate  the  importance  of  this  view. 

In  one  experiment  the  subjects  on  one  condition  were  given  a  semantic 
task,  that  is,  they  were  instructed  to  make  a  semantic  analysis  of  the 
task  materials  which  were  highly  organized  into  hierarchical  structures. 
Simply,  they  were  required  to  pay  attention  to  each  word  but  in  the 
course  of  doing  so  had  to  pay  attention  to  the  meaning  of  each.  In  the 
other  condition,  the  subjects  were  administered  "incidental  instructions" 
for  the  same  task  materials.  In  this  latter  case,  they  had  to  attend 
to  each  word  because  their  task  was  to  identify  the  number  of  syllables 
and  letters  in  the  task  materials.  The  results  indicated  that  the 
serantic  analysis  worked  in  favor  of  high  recall  while  the  incidental 
instructions  and  attention  had  no  effect  on  recall.  Thus,  secondary 
organization  in  memory  is  semantic,  it  is  only  secondarily  a  matter  of 
external  organization,  that  is,  of  organization  imposed  on  the  material 
by  a  textbook  writer,  a  researcher,  or  an  instructor.  If  externally 
imposed  semantic  organization  is  available  it  will  enhance  learning  over 
material  which  is  not -so  organized,  but  even  here  retention  will  be 
enhanced  further  by  the  learner's  activity  ...  activity  is  the  essence 
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oi  dynamic  recall  processes.  If  discovery  learning  has  an  advantage 
over  other  methods  of  instruction,  for  recall  it  may  be  because  the 
learner  can  link  what  is  being  learned  to  his  own  experience;  he  finds 
lis  own  encodings.  Compare  this  with  the  typical  view  of  instructors 
who  by  implication  suggest  their  encodings  correspond  with  "reality." 

From  Ausubel's  (1968)  point  of  view  the  important  elements  in 
encoding  are  (a)  subsumption  ...  linking  what  is  being  learned  to 
existing  elements  of  the  cognitive  structure;  (b)  dissociability  ... 
retaining  the  characteristic  individuality  or  distinctiveness  of  the  new 
material  from  existing  knowledge;  and  (c)  integrative  reconciliation  ... 
perceiving  relationships  of  the  new  material  to  several  aspects  of  the 
cognitive  structure  or,  stated  somewhat  differently,  cross-indexing 
new  material  with  existing  knowledge  while  retaining  the  distinctive 
character  of  each. 

Another  aspect  of  a  dynamic  memory  is  that  it  is  characterized  by 
synthetic  integration.  Thus,  the  question  can  be  asked,  "What  effects 
does  a  previous  experience  have  on  the  recall  of  another  experience?" 
Although  such  questions  are  currently  being  raised  by  contemporary 
investigators  of  the  memorial  processes,  Bartlett  (1932)  must  be 
credited  with  the  first  description  of  this  process.  H?  observed  that 
in  "real  life"  learning  there  is  not  only  a  reduction  in  quantity  of 
what  is  remembered  oi  the  oi  gin.il  learning  actuation  but  also  in 
quality.  The  recall  of  meaningful  material  is  different  from  the 
original;  it  had  been  transformed.  The  direction  this  transformation 
will  take  is  predictable  not  cnly  from  the  learner's  past  experiences 
but  also  from  his  beliefs,  values,  needs,  emotions  and  present  circum¬ 
stances.  Bartlett  (1932),  as  we  have  said  in  an  earlier  section  of  this 
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paper,  described  such  transformations  as  constructive.  He  argues 
further  that  the  principles  governing  recall  of  Type  1  transformations, 
in  our  terms,  are  not  the  same  as  those  governing  the  higher  order 
transformations  involved  in  prose-like  materials  or  coherent  passages. 

When  one  of  his  subjects,  an  anthropology  student,  was  asked  to  recall 
the  events  in  an  unusual  supernatural  Indian  story  (The  War  of  the  Ghosts) 
the  subject  made  the  story  comprehensible  to  himself  by  calling  the  ghosts, 
a  class  or  clan,  and  carried  out  his  transformation  by  unwittingly 
capitalizing  the  G  -  -  -  -  in  ghosts  whenever  it  was  written  subse¬ 
quently  ....  A  special  interest  of  the  subject  had  effected  an  unrealized 
distortion  (transformation)  of  what  had  been  remembered. 

These  transformations  or  distortions  are  conventionalized  to  the 
idiosyncratic  nature  of  the  individuals  cognitions.  They  are  simplif ca¬ 
tions  of  experience  and  economical.  The  experience  is  made  to  correspond 
to  those  with  which  the  individual  is  already  aware.  Consequently,  as 
Biggs  (1971)  indicates  there  is  less  strain.  He  further  Indicates  that 
"These  implicit  assumptions  have  been  formed  through  past  experience  ... 
contradictory  experiences  are  simply  misread;  they  are  not  even  seen 
to  be  contradictory  ...  if  we  didn't  have  this  economizing  tendency  ir. 
learning  and  remembering,  the  strain  of  coping  with  the  sum  total  of 
information  ...  would  be  intolerable"  (Biggs,  page  25).  This  tendency 
seems  to  be  a  pervasive  one.  The  present  writer  has  observed  in  his 
own  teaching  that  students  will  attempt,  almost  compulsively,  integration 
and  rationalization  by  asking  such  questions  as  "Well,  isn't  that 
concept  (X)  you  are  talking  about  very  much  like  'So-and-So's'  concept 
(X')?"  Such  questions  are  fortunate,  especially  when  the  transformation 
amounts  to  a  distortion  of  information,  for  then  the  instructor  can 
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help  the  learner  to  encode  the  material  in  the  appropriate  "pigeon-hole." 
If  this  is  not  done,  the  learner  in  all  probability  will  recall  the 
material  as  "So-and-So's"  concept  rather  than  the  desired  encoding. 
Accordingly,  a  part  of  Instructional  strategy  must  be  to  provide  the 
learner  with  an  opportunity  to  make  his  conversions  of  information  public. 

Memory,  Strategies  and  Cognitive  Styles 

There  is  a  kind  of  progression  of  requirements,  across  the  three 
levels  of  transformations,  for  remembering  and  for  the  use  of  strategies. 
Thus,  for  Type  I  learning  raw  memory,  the  kind  measured  by  the  digit- 
span  test,  is  extremely  important  if  that  material  is  to  be  used  later 
on.  Strategies  are  Important,  too,  for  Type  I  transformations  but,  as 
Indicated  previously,  such  strategies  tend  to  take  tne  form  of  simplified, 
if  not  artificial  strategies  such  as  those  exemplified  by  mnemonic  aids. 
Type  II  transformations  also  require  memorization  but  strategies  are  of 
equel  Importance.  The  learner  must  first  know  how  to  attend  to  an 
experience,  how  to  get  information  (meaning  from  attributes)  from  it 
and  how  to  encode  or  store  it;  that  is,  he  must  have  a  strategy  or 
strategies  for  each  process.  Then,  he  must  be  able  to  retain  that 
information  for  later  use,  l.e.,  he  must  remember  it  in  order  to  link 
it  to  other  similar  experiences.  In  Type  III  transformations,  the 
primary  requirement  is  to  retrieve  Information  already  stored  in  ways 
that  correspond  to  the  demands  of  a  problem  or  query.  Type  III 
transformations  are  as  dependent  on  strategies  for  scanning  and  for 
retrieval  as  they  are  on  memory  and  in  all  probability  are  more  so. 

The.e  are  a  number  of  strategies  that  can  be  employed  at  any  one 
level.  A  description  of  such  strategies  in  concept  formation  has  been 
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described  by  Bruner,  Goodnow  and  Austin (1956)  and  was  summarized  above 
under  the  description  of  Type  II  transformations. 

The  idiosyncratic  nature  of  strategies  was  emphasized  by  Restle 
(1962)  who  indicated  that  in  discrimination  or  cue  learning  problems 
subjects  have  difficulty  because  their  strategies  conflict  with  those 
the  experimenter  expected  them  to  use.  Thus,  he  indicates  that  cue 
learning  involved  the  selection  of  responses  rather  than  the  formation 
of  a  series  of  bonds  or  associations.  Most  subjects  in  such  situations 
have  a  variety  of  strategies  available  to  them;  the  learning  problem 
reduced  to  one  of  identifying  the  strategy  that  will  always  yield  the 
correct  (rewarded)  response  ...  the  one  intended  by  ths  Instructor  or 
experimenter.  Restle's  model  indicates  that  the  learner  can  employ 
(a)  one  strategy  at  a  time;  (b)  all  strategies  at  once;  or  (c)  a  random 
sample  of  strategies.  In  the  first,  the  learner  is  assumed  to  test  one 
strategy  at  a  time,  eliminating  those  that  result  in  failure  and 
retaining  the  one  that  results  in  success  whether  it  be  the  first  or 
the  nth  strategy  tested.  In  the  second,  the  subject  selects  from  his 
store  of  strategies  all  of  those  that  appear  appropriate  to  the  problem 
at  hand.  The  testing  of  each  strategy  provides  him  with  information 
that  can  then  be  used  in  determining  the  potential  utility  of  other 
strategies.  This  strategy  places  a  great  deal  of  strain  on  the  memory. 
If  the  effect  of  a  given  strategy  at  a  given  trial  is  forgotten  the 
learner  must  start  all  over  again.  In  the  third  strategy  the  learner 
proceeds  in  similar  fashion  except  that  the  set  of  strategies  is  chosen 
at  random  and  he  attempts  to  narrow  down  the  appropriate  strategy  within 
that  sample.  Such  models  assume  the  primary  operation  is  that  of 
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selecting  not  of  acquisition  (i.e.,  conditioning,  etc.).  In  a  general 
way,  this  model  parallels  the  one  suggested  by  Bruner,  et  al. 

We  assume  further  that  the  human  learner  has  definite  preferences 
for  which  strategies  he  will  use  over  others.  The  reason  for  these 
preferences  may  range  from  tendencies  that  are  inherited,  acquired  from 
the  culture,  or  acquired  from  personal  experience.  These  tendencies 
for  the  use  of  given  strategies  are  often  called  cognitive  styles 
and  constitute  an  Important  source  of  individual  differences  In 
learning  whether  Type  I,  II,  or  III. 

Strategies  and  Cognitive  Stylet  In  Transformations 

Cognitive  style  reflects  pervasive  features  of  individual  differences 
In  (a)  general  approaches  to  problems;  (b)  ways  by  which  materials  are 
organized,  processed,  or  stored;  and  (c)  general  personality  tendencies 
which  Indirectly  affect  transformations. 

With  regard  to  general  approaches  to  problems  It  can  be  seen  that 
strategies  are  employed  in  characteriatic  and  consistent  ways.  Kagan 
(1965),  for  example,  found  that  learners  may  be  differentiated  on  the 
basis  of  impulsivity-reflectivity.  Impulsive  learners  attempt  to 
arrive  at  answers  immediately  without  further  efforts  at  checking 
their  results.  Reflective  learners  check  all  alternatives;  they 
deliberate  on  the  validity  of  an  answer  over  another  and  view  the 
problem  from  all  perspectives  before  deciding  on  a  solution. 

By  contrast,  Witkin  e_t  jd .  (1962)  have  identified  individual 
differences  in  field  dependence.  Learners  who  are  field-dependent 
are  easily  distracted  by  irrelevant  details  in  the  situation  to  which 
they  are  attending.  Field-independent  learners,  on  the  other  hand,  are 
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able  to  "zero"  in  on  one  aspect  of  a  problem  with  little  interference 
from  other  situational  elements. 

Individual  differences  in  ways  of  processing  materials  comprise 
the  largest  of  the  three  categories.  Some  learners  may  find  that  they 
have  difficulty  in  recalling  material.  They  therefore  depend 
on  taking  notes  as  direct  copies  of  a  lecture.  Others  may  find  they 
can  store  a  great  deal  of  material  easily  and  readily.  Accordingly, 
they  may  directly  transform  the  material  being  presented.  Distinctions 
between  the  two  groups  (i.e.,  between  learners  with  ''short"  memories 
and  those  with  "better"  memories)  may  be  made  on  the  basis  of  measures 
of  rote  memory  such  as  the  digit  span  test  or  of  short-term  memory  as 
in  the  task  employed  by  the  Petereona  (1959). 

An  interesting  finding  from  studies  of  paired-associate  learning 
provides  a  particularly  fine  opportunity  for  illustrating  how  individual 
differences  in  preferences  for  one  strategy  over  another  might  be 
related  to  treatment  differences.  Thus,  a  consistent  finding  is  that 
high  imagery  of  words  used  as  the  stimulus  element  in  the  pair  is  of 
greater  importance  in  facilitating  acquisition  than  high  imagery  of  the 
response  element  (Paivio,  1963).  However,  in  opposition  to  this  finding 
is  another  consistent  result  related  to  meaningfulness.  In  this 
instance,  response  meaningfulness  has  proved  to  have  considerably 
greater  facilitating  effects  on  acquisition  of  word-pairs  than  has 
stimulus  meaningfulness  (Underwood  &  Schulz,  1960). 

High  imagery  of  words,  it  would  seem,  is  correlated  with  high 
certainty,  thereby  making  words  with  this  characteristic  particularly 
advantageous  to  learning  when  in  the  stimulus  position.  The  reason  for 
this,  however,  is  associated  as  much  with  a  strategy  as  with  other 


128 


factors.  On  the  other  hand,  meaningfulness  involves  a  relationship 
between  the  material  and  the  personal  experience  (cognitive  structure) 
of  the  person  doing  the  learning.  The  more  meaningful  the  word,  the 
more  associates  it  has  and  therefore  the  easier  it  will  be  to  hook-up 
the  stimulus  with  it.  On  these  grounds,  it  would  be  hypothesized  that 
high-imagers,  that  is  those  who  have  a  preference  for  using  the  imagery 
strategy  would  be  at  advantage  over  low-imagers  in  tasks  that  employed 
words  with  low  rated  Imagery  in  the  stimulus  position.  Conversely, 
learners  with  a  well-developed  cognitive  structure  (for  example,  high 
verbal  ability,  high  RAT  scorers,  and  so  on)  should  have  a  particular 
advantage  over  those  with  a  restricted  cognitive  structure  (for  example, 
low  verbal  ability)  when  words  with  low  meaningfulness  are  employed 
In  the  response  element. 

Several  studies  Illustrate  the  potential  roles  of  Individual 
differences  In  cognitive  styles  on  the  transformation  of  learning 
material  and  on  the  way  in  which  materials  are  processed  and  finally 
presented  for  storage  In  memory.  The  remote-associates  test  provides 
a  basis  for  differentiating  among  learners  who  are  mediators  and  non- 
medlators.  High  scorers  are  those  who  can  link  several  apparently 
unique  and  discrete  words  by  some  common  bond.  This  measure  appears 
to  be  related  to  the  ability  to  make  higher  level  transformations. 

Bruner  and  Tafjel  (1961)  suggest  the  possibility  that  some  learners  are 
broad  categorlzers  and  others  are  narrow  categorizers.  The  former  make 
larger  categories  encompassing  more  material,  the  latter  form  smaller, 
tighter  categories  which  they  change  as  the  demands  of  the  situation 
change.  Holtzman  and  Gardner  (1960)  differentiated  levelers  from 
sharpeners  to  describe  Individual  differences  in  the  way  materials  were 


129 


simplified  for  storage  in  memory.  In  a  somewhat  similar  vein,  other 
investigators  (e.g.,  Vannoy,  1965;  Munsinger  &  Kessen,  1964)  have 
distinguished  preferences  for  cognitive  simplicity  versus  cognitive 
complexity. 

The  final  large  class  of  individual  differences  are  the  more  or 
less  permanent,  enduring,  personality  behavioral  tendencies.  Manifest  or 
trait  anxiety  is  such  a  variable.  Its  effects,  from  several  frameworks, 
are  suggested  to  be:  (a)  a  drive  which  Interacts  multlpllcatlvely  with 
learning  to  facilitate  performance  where  single  or  correct  responses 
are  dominant  but  hindering  learning  when  the  correct  behavior  competes 
with  an  Incorrect  and  more  dominant  behavior;  (b)  an  Interference  with 
any  learning  when  the  learner  is  disposed  to  remove  the  pain  of  threat 
of  anxiety  rather  than  direct  his  energies  toward  solution  of  the 
problem;  (c)  facilitating  when  anxiety  has  been  associated  with  task¬ 
relevant  behaviors  but  debilitating  when  anxiety  has  been  associated 
with  task-irrelevant  behaviors.  Trait  anxiety,  as  a  personality 
variable,  is  to  be  clearly  separated  from  temporary  or  situation 
specific  anxiety  sometimes  referred  to  as  state  anxiety. 

An  individual  difference  variable,  related  to  generalized  personality 
tendencies,  and  which  was  employed  frequently  in  the  present  program  of 
research  was  the  Dogmatism  scale  (Rokeach,  1960).  High  dogmatism 
(l.e.,  closed-minded  persons)  tends  to  be  associated  with  dependence  on 
an  external  authority;  such  persons  tend  to  be  source-oriented. 

Conversely,  low  dogmatism  tends  to  be  associated  with  determining  the 
validity  and  reliability  of  a  message  regardless  of  the  power,  authority, 
or  expertise  of  the  communicator;  l.e.,  open-minded  persons  (low 
dogmatics)  are  message-oriented.  A  similar  view  is  held  for  individual 
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differences  in  intolerance  of  ambiguity.  The  learner  who  is  intolerant 
of  ambiguity  is  similar  to  the  high  dogmatic;  both  want  immediate 
answers  and  tend  to  work  impulsively.  Especially  important,  however,  is 
the  finding  that  intolerant  individuals  are  impatient  with  conflicting 
evidence  and  tentative  conclusions  (Ausubel,  1968). 

An  interesting  interaction  between  strategy  preferences,  reflected 
in  dogmatism,  and  treatments  was  found  In  a  study  by  Schultz  and  Dl  Vesta 
(1971,  in  press).  The  general  rationale  was  that  open-minded  persons, 
as  measured  by  Rokcach's  (1960)  Dogmatism  scale, prefer  to  employ  the 
strategy  of  examining  the  validity  of  the  content  of  a  message  while 
closed-minded  persons  employ  the  strategy  of  depending  on  the  source  of 
a  message  particularly  if  that  source  manifests  authority,  power,  or 
expertise.  Within  this  framework,  it  was  hypothesized  that  open- 
mindedness  would  facilitate  problem-solving  when  incorrect  alternative 
solutions  were  endorsed  by  a  presumed  expert  but  would  hinder  problem- 
solution  when  correct  alternatives  were  endorsed.  The  reasoning  behind 
this  hypothesis  was  that  careful  scrutiny  given  the  incorrect  alternative 
would  provide  a  basis  for  its  early  rejection;  however,  careful  scrutiny 
given  the  correct  alternative  would  delay  its  use  with  the  consequence 
that  more  errors  would  be  made  or  more  solution  time  would  be  required. 
Conversely,  it  was  hypothesized  that  closed-mindedness  would  facilitate 
problem-solving  when  correct  alternatives  were  endorsed  by  an  expert, 
since  the  correct  alternative  would  be  immediately  accepted,  while  it 
would  hinder  problem-solving  when  the  incorrect  alternatives  were 
endorsed  since  they  too  would  be  accepted  immediately  and  without 
question.  These  hypotheses  were  supported  by  the  results  of  the  experiment 
thereby  indicating  that  personality  differences,  because  of  their 
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potential  relationships  to  the  strategies  preferred  by  learners,  may 
affect  scanning,  organization  of  materials,  and  other  cognitive 
processes  employed  in  transformation. 

Some  studies  have  made  a  distinction  between  external  locus  of 
control  and  internal  locus  of  control  (Rotter,  1966).  Typically,  there 
is  no  difference  in  performance  between  the  two  groups  under  circumstances 
where  there  Is  an  emphasis  on  success,  l.e.,  where  there  Is  only  reward 
for  correct  responses  and  no  punishment  for  Incorrect  responses.  However, 
where  there  is  an  emphasis  on  failure,  l.e.,  where  the  learner's  short¬ 
comings  are  pointed  out,  where  he  Is  punished  for  Incorrect  responses, 
or  where  there  are  penalties  for  errors  the  learner  characterized  by 
Internal  locus  of  control  has  the  advantage;  he  tends  to  be  self- 
sufficient.  On  the  other  hand,  the  one  with  external  locus  of  control 
Is  less  secure  and  gains  his  confidence  from  praise  and  other  indications 
of  success  provided  by  other  persons. 

A  particularly  useful  example  of  cognitive  style  as  an  habitual 
mode  of  responding  or  as  a  preference  for  a  given  strategy  for  Type  III 
learning  is  the  distinction  between  hypothesis  spewers  and  conservative 
strategists  (Sanders,  Di  Vesta  &  Gray,  1971,  in  press).  The  former  are 
hypothesized  to  randomly  formulate  and  test  hypotheses.  -- The  latter 
(i.e.,  the  conservative  strategists)  on  the  other  hand,  reserve  .judgment 
in  an  effort  to  infer  common  properties  of  concept  instances  or  in  an 
effort  to  select  hypotheses  based  on  their  best  judgment.  From  this 
framework  Kurtz  and  Hovland  (1956)  inferred  that  "among  Ss  who  actively 
attempt  to  abstract  the  common  properties  of  several  instances  before 
formulating  a  hypothesis,  the  unmixed  order  of  presentation  (blocked) 
would  be  relatively  easier  than  the  mixed  order  (of  presentation  of 
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I 

1 

exemplars  of  several  concepts  to  be  learned  together],  but  among  Ss 
choosing  hypotheses  by  trial  and  error  the  difference  might  be  considerably 

I 

reduced."  Sechrest  and  Wallace  (1962)  also  offered  the  conjecture  that 
"The  Ss  who  can  maintain  some  independence  of  a  random  array  during 
solution  might  be  more  efficient  [when  the  array  is  randomly  mixed]  than 
the  subjects  who  use  the  array  to  shape  and  formulate  hypotheses  as 
well."  On  the  basis  of  their  conclusions  it  can  be  reasoned  that  the 
conservative  strategist  will  learn  more  efficiently  than  the  hypothesis 
spewer  from  blocked  itations  of  concept  instances;  while  there  will 
be  little  difference  in  learning  efficiency,  or  even  a  possible  advantage 
for  the  hypothesis  spewer,  when  random  presentations  are  used.  In  a 
transfer  task  the  conservetive  strategist  will  suffer  more  loss  going 
from  blocked  presentation  on  learning  trials  to  random  presentation 
on  transfer  trials  than  he  would  going  from  blocked  to  blocked  presenta¬ 
tion,  and,  conversely,  hypothesis  spewers  will  suffer  more  loss  from 
change  from  random  to  blocked  than  from  blocked  to  blocked  presentations. 

In  their  experiment  designed  to  test  this  hypothesis,  Sanders,  D1  Vesta  & 
Gray  (1971)  found  one  of  three  measures  of  individual  differences  in 
strategies  interacted  significantly  (£  <  .05)  with  presentation 
conditions.  This  result  implied  that  learners  who  randomly  formulate 
hypotheses  are  not  as  influenced  by  presentation  conditions  as  those 
who  prefer  (or  tend)  to  adopt  a  systematic  strategy. 


I 

» 

Summary 

Learning  was  viewed  In  this  chapter  as  a  cognitive  activity  Involving 
a  hierarchy  of  transformational  processes.  The  parallel  Instructional 

activity  requires  that  Instructors  should  establish  situations  for 

‘ 

allowing  shared  discovery  of  structure  and  the  building  of  tools  for 
structuring  and  restructuring. 

Transformation  Is  Initiated  with  the  processing  of  stimulus  input 
through  selective  attention.  The  initial  outcome,  itself  e  transforms- 
tlon,  is  a  pattern  or  percept  which  is  labeled  by  verbal  means  for 
storage. 

In  order  to  account  for  higher  forms  of  cognitive  behavior  such 
as  conceptualizing,  problem-solving  end  creativity,  three  levels  of 
transformation  of  the  initial  input  were  hypothesized.  Each  level  was 
ueeumM-  lo  bo  legatee,  lu  me  previous  uim;  chat  ir,  the-  levels  were 
assumed  to  be  hierarchically  arranged.  However,  they  were  also 
assumed  to  be  distinctive  in  their  behavioral  manifestations,  that  is, 
they  were  assumed  to  represent  Independent  stages  in  cognitive  processing 
as  well  as  resulting  in  structurally  different  behaviors. 

The  first  kind  of  transformation  was  labeled  Type  I  as  a  general 
term  for  a  primary  or  elementary  form  of  processing.  Its  unique 
characteristic  is  that  storage  is  primarily  1:1  with  experience.  There 
Is  very  little.  If  any,  meaningful  (e.g.,  semantic)  coding  although 
learners  might  impose  artificial  codes  on  the  material  in  attempts  to 
facilitate  retention.  The  second  kind  of  transformation  (Type  II) 
emphasizes  processing  by  abstraction  in  which  meaningful  patterns  are 
extracted  from  experience  through  sophisticated  coding  strategies.  The 
third  type  of  transformations  (Type  III),  called  inferential,  emphasizes 
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tho  formation  of  unique  combinations  of  knowledge  into  complex  patterns 
of  broad  generality.  Type  III  transformations  allow  for  the  development 
of  new  knowledge  by  permitting  logical  deductions,  derivations,  inferences, 
solutions  and  the  like. 

The  relationships  between  the  types  of  transformations  and  memory 
were  discussed.  In  addition,  each  type  appears  to  be  related  differen¬ 
tially  to  the  kind  of  individual  difference  variable  that  may  influence 
its  use.  The  theory  presented  here,  though  in  need  of  further  development, 
appears  to  offer  opportunities  for  developing  such  testable  hypotheses 
as  those  Involved  in  the  assumption  that  transformations  are  hierarchically 
arranged.  They  also  delineate  in  clear  fashion  the  kind  of  measures 
and  dependent  variables  that  must  be  employed  with  different  objectives 
whether  in  experimental  or  instructional  settings. 
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Chapter  Five 

Student  Instrumental  Activitiea  and  Instructional  Strategics 

Paul  D.  Ueener 

Research  on  Instruction  previous  to  1965  tended  to  emphasize  a 
comparison  of  the  effects  of  different  Instructional,  methods  on  specified 
learning  outcomes.  The  disregard  for  the  student  activities  which 
Intervened  between  the  instructional  variables  and  the  learning  outcomes 
was  undoubtedly  a  reflection  of  the  then  dominant  behavioristic 
emphasis  in  the  study  of  human  behavior.  The  instructional  events, 
whether  they  be  teaching  styles,  modes  of  verbal  interaction,  or 
instructional  materials  were  viewed  as  the  stimuli  and  the  student 
attitude  and  learning  behaviors  as  responses.  Much  of  the  early 
instructional  research  was  an  attempt  to  describe  the  functional 
relationships  between  the  characteristics  of  the  external  instructional 
stimuli  and  the  observable  learning  responses.  Since  1965  one  of  the 
dominant  themes  in  instructional  research  has  been  the  study  of  the 
activities  engaged  in  by  students  which  result  from  instruction. 

Research  on  student  activities  resulting  from  instruction  seeks 
answers  to  questions  such  as,  "(1)  What  is  it  that  students  do  while 
the  instructor  is  instructing?  (2)  What  activities  do  students  engage 
in  between  the  time  of  the  onset  of  instruction  and  the  elicitation  of 
criterial  performance,  and  how  do  these  activities  affect  performance? 

(3)  What  can  the  instructor  do  to  manipulate  such  behaviors  to  maximize 
performance?"  (See  Chapter  One.)  We  have  called  a  class  of  student 
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wMch  Inietvctt#  UfifurilM  ami  criterion  ptrlnun^c, 

•tulrt«(  Imttrw  nidi  4ct  Ivh  lf«.  Inatrimertt al  activities  are  those 
activities  which  are  learner  Initiated  or  directed,  and  nedlate  between 
the  Instructional  dcannds  and  the  learning  outcones.  Instruacntal 
activities  arc  Influenced  and  directed  by  motivational  factors,  goal 
expectancies,  task  characteristics  and  perceived  task  demands,  and  they 
In  turn  influence  transformational  processes  and  learning  outcomes. 

The  primary  function  of  instrumental  activities  is  in  mediating 
between  the  student's  perception  of  the  instructional  goals  and  the 
learning  outcomes.  Given  this  orientation,  not  all  activities  which 
intervene  between  task  presentation  and  learning  outcomes  can  be  called 
instrumental  activities.  The  activities  must  have  some  logical  or 
empirical  relationship  to  the  task  requirements  and  the  eventual  learning 
outcomes.  The  learner  may  intentionally  involve  himself  in  activities 
which  he  perceives  to  be  instrumental  in  achieving  the  instructional 
goal.  He  may  also  incidentally  engage  in  activities  which  he  does  not 
perceive  as  being  related  to  the  instructional  goals,  but  these  activities 
could  be  empirically  demonstrated  to  be  related  to  learning  outcomes. 
Looking  out  of  the  window,  doodling,  sleeping,  talking  to  someone  about 
the  past  week's  football  game  would  not  be  considered  instrumental 
activities  in  most  instructional  settings  because  they  do  not  bear  any 
logical  or  empirical  relationship  to  the  instructional  goals.  In  short, 
instrumental  activities  are  directed  toward  the  instructional  materials 
and/or  are  demonstrably  related  to  relevant  learning  outcomes. 

Student  activities  which  fit  the  definition  of  instrumental 
activities  are  both  overt  and  covert.  Covert  forms  of  instrumental 
activities  include  silent  rehearsal,  evoking  images,  constructing 
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mnemonics  on  other  verbal  aeeoclatee.  The  most  commor  form  of  overt 
Instrumental  activities  are  note-taking  and  verballring.  Tho  focus  in 
this  chapter  will  be  on  the  overt  forms  of  instrumental  activities, 
specifically,  note-taking  and  verbalizing.  The  primary  purpose  of  this 
restriction  is  to  delineate  between  instrumental  activities  and  trans¬ 
formational  processes  which  are  treated  in  Chapter  Four.  Furthermore, 
note-taking  and  verbalizing  are  observable  activities  common  to  all 
instructional  activities,  and  easily  recognizable  by  educators  as 
important  elements  in  any  instructional  setting. 

The  purpose  of  this  chapter  can  best  be  expressed  in  terms  of 
three  questions  regarding  note-taking  and  verbalizing.  These  questions 
are  (1)  How  is  the  activity  stimulated?  or  relatedly.  How  can  this 
activity  be  manipulated  in  an  instructional  setting?  (2)  What  are  the 
effects  and  learning  outcomes  of  this  activity?  (3)  What  are  the 
implications  for  instructional  strategies?  or  put  another  way,  When 
and  for  whom  is  this  activity  instrumental  in  accomplishing  the 
instructional  goals?  In  answering  these  questions,  available  research 
will  be  reviewed,  relevant  theoretical  positions  analyzed,  and  needed 
research  suggested. 

The  recent  writings  of  Anderson  (1970),  Frase  (1970)  and  Rothkopf 
(1968,  1970)  are  characterized  by  an  emphasis  on  student  activities 
during  learning.  These  writers  have  used  a  number  of  concepts  which  are 
closely  related  to  the  concept  of  instrumental  activity.  Anderson  stated 
"that  the  activities  the  student  engages  in  when  confronted  with 
instructional  tasks  are  of  crucial  importance  in  determining  what  he 
will  learn"  (p.  349).  He  emphasized  the  role  of  attentional  and 
mediating  processes.  Attention,  according  to  Anderson,  involves  the 
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orientation  of  the  sensory  perceptor  to  the  Instructional  stimuli  and 
the  encoding  of  the  etlaull.  The  latter  step  transform*  the  nominal 
stimuli  into  the  effective  stimulus.  That  is,  the  potential  stimuli 
presented  by  the  instructor  becomes  actual  stimuli  for  the  student. 

Selective  attention  and  the  accompanying  search  behavior  constitute 
important  aspects  of  the  orientation  part  of  attention.  The  control  of 
the  students'  orientation  behaviors  in  instructional  settings  is  carried 
out  by  various  cueing  and  prompting  techniques.  Underlining  and 
italicizing  are  two  straightforward  ways  of  modifying  the  student's 
attention  while  studying  written  materials.  The  intonation  contours  of 
auditorily  presented  materials  involving  differential  stress  and  pauses 
accomplishes  a  similar  modification  of  students'  orientation  while 
listening.  Requiring  an  active  written  or  oral  response  from  the  student 
causes  the  student  to  focus  his  attention  on  particular  aspects  of  the 
presented  stimuli.  Questioning  procedures  before,  during,  and  after 
the  presentation  of  written  materials  have  also  been  shown  to  shape  the 
orientation  behaviors  of  learners,  and  consequently  influence  what  and 
how  much  is  learned.  (See  Chapter  Three.) 

Underlining,  italicizing,  and  using  intonation  patterns  are  direct 
means  available  to  the  instructor  to  modify  the  attentional  processes 
of  the  learner.  Questioning  and  other  procedures  which  call  for  an 
active  learner  response  are  more  indirect  means  of  shaping  the 
attentional  and  transformational  processes  of  the  learner. 

Control  of  attention  is  only  the  first  stage  of  the  process  required 
to  assure  learning,  according  to  Anderson.  Subsequent  learner  activities 
in  the  mediating  process  include  "translating  it  [the  stimulus]  into 
internal  speech,  evoking  images  for  the  things  and  events  named  by  the 
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words,  and  conceiving  relationships  a»mg  the  imagined  things  or  events" 

(p.  363).  These  latter  two  activities  Anderson  has  labeled  "cue 
encoding"  and  "associative  linkage". 

Ausubel  described  this  kind  of  learner  activity  as  the  incorporation 
of  new  knowledge  into  existing  cognitive  structure.  In  this  stage,  the 
learner  handles  the  new  material  mentally  and  ties  it  into  existing 
cognitive  structure  through  the  mental  activities  of  internal  speech, 
imaging,  and  associating. 

Rothkopf's  writings  have  stressed  the  role  of  intervening  student 
activities.  In  an  early  writing,  he  referred  to  "inspection  behavior"  as 
"everything  S>  does  when  exposed  to  the  stimulus  material,  whether  these 
activities  are  conducive  to  learning  or  not"  (1963,  p.  124).  His  later 
writings  have  stressed  the  concept  of  mathemagenic  behavior  (1968, 

1970)  defined  as  learner  "activities  which  give  birth  to  learning  . . . 

They  include  such  activities  as  reading,  asking  questions,  inspecting  an 
object,  keeping  the  face  oriented  toward  the  teacher  and  mentally  reviewing 
a  recently  seen  motion  picture."  Mathemagenic  behaviors  have  the 
potential  function  of  translation,  segmentation,  and  processing 
(Rothkopf,  1968).  These  three  functions  can  be  thought  of  as  being 
hierarchically  and  sequentially  related.  Translation  involves  the  taking 
of  the  written  stimulus  and  translating  it  into  a  string  of  sounds  or 
their  subvocal  representatives.  This  step  can  be  viewed  as  a  surface 
phenomenon,  a  necessary  prerequisite  to  comprehension  or  understanding. 
Segmentation  involves  breaking  the  message  into  units  on  the  basis  of 
syntactic  or  semantic  features.  The  function  of  this  process  is  to 
reduce  the  material  to  conceptual  units  which  can  facilitate  the 
processing  demands.  Processing  involves  those  activities  which  are 
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comkinly  tailed  thinking,  Including  problem  tolvlng,  rev  lev,  and  the 
formation  of  higher  level  organizational  unite. 

Rothkopf  has  repeatedly  emphasized  that  the  end  goal  of  instruction 
can  be  thought  of  as  the  stimulation  of  positive  mathemagenlc  behaviors. 
Mnthemagenlc  behaviors  hove  an  adaptive  character  which  can  be  shaped 
by  instructional  events.  Rothkopf 's  research  has  focused  on  the  role 
of  written  questions  and  their  effectiveness  in  shaping  student  behavior 
while  studying  and  their  influence  on  learning  outcomes.  The  role  of 
questioning  has  subsequently  become  an  important  topic  in  research  on 
instruction. 


Note-Taking 

Note-taking  is  one  of  the  most  encouraged  and  common  activities 
that  students  engage  in  during  the  instructional  process.  The  beneficial 
effects  of  note-taking  seem  intuitive  and  follow  from  some  generally 
accepted  principles  of  learning.  First,  the  note-taker  is  active.  On 
the  basis  of  the  argument  that  the  active  learner  learns  more  than  the 
passive  learner  one  would  hypothesize  that  note-taking  would  result  in 
greater  learning.  Second,  note-taking  gives  the  learner  a  chance  to 
reorganize,  elaborate,  and  associate  so  as  to  better  assimilate  the  new 
material  into  cognitive  structure.  The  "cue  encoding"  and  "associative 
linking"  processes  described  by  Anderson  would  be  an  expected  outcome 
of  note-taking  activities.  In  short,  note-taking  can  be  seen  as  a 
process  whereby  the  instructional  stimuli  are  transformed  and  recoded 
into  mental  units  which  make  the  stimuli  more  recallable  than  if  the 
learner  had  not  engaged  in  note-taking. 
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r«tilitat«  learning.  The  overt  re«p  me  of  writ  inn  iMy  Interfere  with 
the  recelvlni  of  new  Infernal Ion.  The  note-  taker  nay  be  cognitively 
paeelve  while  he  la  aervlng  nerely  ae  n  recelver-tranealtter  of  the 
Mseage.  Crawford  (1925a)  summarized  the  poaltlon  of  Instructor*  who 
emphaalzed  theae  negative  aapecta  of  note-taking.  "Sone  (lnetructora) 
...  diacourage  note-taking,  and  atill  others  forbid  it,  giving  as  a 
reason  for  doing  so  their  desire  that  the  students  get  their  ideas, 
rather  than  their  words.  There  is  in  many  quarters  a  conviction  that 
undivided  attention  to  the  lecture  as  it  is  delivered  is  superior  to 
writing  notes  and  later  studying  them"  (p.  282). 

The  research  literature  on  the  effects  of  note-taking  indicates  a 
very  mixed  picture.  There  are  some  consistencies,  but  because  the 
research  has  lacked  any  orienting  foci  or  common  porcedures  many 
questions  remain  to  be  answered. 

There  are  three  different  approaches  to  the  study  of  note-taking 
reflected  in  the  literature.  One  approach  is  to  study  how  note-taking 
varies  as  the  result  of  different  instructional  demands.  The  other  two 
methods  of  study  use  note-taking  as  an  independent  variable  to  study  its 
effect  on  some  learning  criteria.  One  of  these  approaches  has  been  to 
obtain  correlations  between  the  contents  of  student's  notes  and  the 
contents  of  that  which  is  remembered  in  a  subsequent  learning  task.  The 
third  type  of  study  investigated  the  effects  on  learning  of  note-taking 
versus  no  note-taking  conditions. 

The  stimulation  of  note-taking.  How  do  various  instructional 
events  influence  note-taking  behavior?  What  conditions  stimulate  and 
what  conditions  inhibit  note-taking?  Are  the  type  of  notes  taken 
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instructional  ovonts  which  Influxes  not »■ taxing  bshsvlor. 

Two  rtcont  fttudlos  oroviitd  com  serendipitous  Information  on 
note-taking  behavior.  Hakatlan  (1971)  studied  the  effects  of  type  of 
examination  anticipated  on  test  preparation  end  performance.  In  the 
flrat  of  two  experiments,  no  significant  correlations  were  found  between 
"degree  of  making  notes"  and  performance  on  an  essay  or  objective  test 
given  as  a  course  midterm,  or  on  an  objective  retention  test  given  two 
weeks  later.  The  experiment  was  carried  out  in  a  single  class,  snd 
test  expectation  was  created  by  differential  test  information  presented 
in  a  handout  on  the  first  day  of  class.  One  weakness  of  the  study  is 
that  the  experimental  effects  could  easily  be  contaminated  by  intra¬ 
group  communication.  Since  all  subjects  sat  side  by  side  in  the  same 
classroom,  certain  group  norms  regarding  classroom  note-taking  activities 
could  easily  be  established  and  wash  out  the  effects  of  the  treatment. 
Another  weakness  of  this  experiment  was  that  there  were  only  12  subjects 
in  each  experimental  group  with  a  resulting  large  sampling  error  for 
the  obtained  statistics. 

The  second  experiment  reported  by  Hakstian  was  carried  out  to  study 
the  same  test  anticipation  effects.  In  this  experiment  there  was  again 
no  significant  correlations  between  type  of  test  anticipated  and  the 
"extent  of  taking  notes  and  summaries."  But  significant  correlations 
were  found  between  "extent  of  underlining  and  highlighting"  and  perform¬ 
ance  on  the  objective  test  and  the  essay  test.  An  analysis  of  reported 
means  indicated  that  there  was  very  little  note-taking  activity  in  this 
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taking  and  recall.  1h#  thfee  differ**!  MtUifflfl  f«f*l)  *->H  * 
multiple-choice  test,  nuy,  and  vrilil  pf**#*utim  -  did  dhrt  HK'lw* 
significant  differences  la  amount  of  min  («m  1W  |ir«f  wfc Uk 
epxected  a  coat  immediately  aftar  cha  Instructional  p»e**i«*ii«n  iM 
about  half  as  many  notes  as  the  group  which  expected  a  test  fee  ww* 
later,  even  though  everyone  was  told  that  they  would  not  be  permitted  to 
use  their  notea  during  the  teat.  On  an  essay  teat,  the  limed late 
expectancy  group  perforaed  significantly  batter  than  the  delayed 
expectancy  group.  There  were  no  significant  differences  between  the 
different  expectancy  groups  when  a  eultlple-cholc#  test  was  used  as  the 
dependent  measure.  This  leads  to  the  interesting  conclusion  that  the 
groups  which  took  more  notes  performed  less  well  on  the  essay  test  than 
the  groups  which  took  fewer  notes.  This  was  true  both  for  an  lamed late 
and  one-week  delayed  essay  test.  An  explanation  of  these  findings  Is 
that  the  delayed  test  expectancy  leads  to  external  storage  behavior  such 
as  note-taking  rather  than  active  internal  transformational  processes, 
and  that  an  immediate  test  expectancy  leads  to  less  note-taking  but  more 
active  Internal  transformational  activities.  External  storage  behaviors 
such  as  note-taking  are  most  likely  not  an  efficient  information 
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pm#t*ing  when  ihe  externally  stored  informal!  <n  will  not  be 

available  to  facilitate  recoil,  as  was  the  case  In  this  experiment. 

The  effects  note-taking t  Correlation  studies.  Crawford's 
<1925a)  stole  Is  a  good  example  of  the  correlational  approach  to  the 
study  of  note-taking  lie  delivered  lectures  on  which  students  took 
notes  In  their  usual  manner,  lie  then  gave  quisles  on  the  lectures  and 
collected  the  notes  which  the  students  had  taken.  The  notes  and  quizzes 
were  then  scored  using  a  point -by-point  outline  of  the  lecture  as  the 
scoring  key.  Ttte  scores  on  the  notes  were  then  correlated  with  the 
scores  on  the  quizzes.  Seven  different  classes  composed  of  211  under¬ 
graduate  and  graduate  students  followed  this  procedure  Six  of  the 
classes  were  notified  of  the  quizzes  and  teviewed  for  them,  but  the 
seventh  class  made  no  special  preparation.  The  time  interval  between 
the  lectute  and  the  quiz  varied  from  1?  to  35  days. 

A  median  correlation  of  .50  with  a  range  of  .36  to  .66  was  found 
between  the  total  points  which  were  correct  in  notes  and  the  total 
points  correct  on  quiz  papers.  Partialling  out  intelligence  scores 
of  the  students  Influenced  the  correlations  only  slightly. 

Crawford  also  did  a  polnt-by-point  comparison  of  points  mentioned 
in  the  paper  and  in  the  notes  for  all  of  the  students  Of  2250  points 
which  were  classified  as  wrong  or  omitted  in  notes,  1932,  or  86%  of 
them,  were  found  to  be  wrong  or  omitted  from  the  quiz  papers  and  only 
14%  were  scored  as  "right  or  vague"  in  quiz  papers.  Of  the  2501  points 
which  were  classified  as  "right  or  vague"  in  notes,  51%  were  "right  or 
vague"  on  the  quiz  also  and  49%  were  considered  "wrong  or  omitted"  on 
the  quiz.  From  this  finding  Crawford  concluded,  "It  is  apparent, 
therefore,  that  taking  notes  on  a  point  does  not  guarantee  its  being 
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recalled  at  the  time  of  the  quiz,  but  that  failure  to  take  note  of  it 
very  greatly  decreases  its  chances  of  being  recalled"  (p.  289). 

Howe  (1970)  reported  a  similar  relationship  between  the  content  of 
notes  and  that  which  is  recalled  at  a  later  time.  The  subjects  were 
read  a  short  prose  passage,  instructed  to  take  notes,  and  one  week  later 
they  returned  to  write  as  much  as  they  could  recall  of  the  prose  passage. 
Howe  then  compared  items  in  the  notes  with  items  on  the  recall  test.  The 
mean  probability  that  a  subject  would  recall  an  item  that  appeared  in  his 
written  notes  was  .34  whereas  the  probability  of  recalling  an  item  that 
was  not  in  the  notes  was  .047.  Both  of  these  studies  indicated  that  if 
a  message  had  not  been  written  down  in  a  student’s  notes  the  probability 
of  its  being  recalled  at  a  later  time  was  very  small. 

McClendon  (1958)  approached  the  problem  in  a  somewhat  different 
manner  by  dividing  687  college  freshmen  into  four  groups  based  on  an 
analysis  of  the  type  of  notes  they  took:  (1)  regular  note-taking 
(2)  note-taking  on  main  points  only  (3)  note-taking  on  detail,  and  (4) 
no  note-taking.  Comprehension  tests  were  given  immediately  following 
the  lecture  and  also  five  weeks  later.  There  were  no  significant 
differences  among  the  four  treatments  for  either  the  immediate  or 
delayed  test  performance. 

The  effects  of  note-taking :  Notes  versus  no  notes.  In  a  follow-up 
study  to  his  correlational  study,  Crawford  (1925b)  reported  the  results 
of  seven  experiments  which  investigated  the  effects  of  notes  versus  no 
notes,  and  review  versus  no  review  in  three  different  types  of  classroom 
settings.  In  all  7  experiments,  essay  tests  were  given  and  in  4  of  the 
experiments  a  true-false  test  was  also  given.  Crawford  succinctly 
summarizes  the  findings: 
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'1.  When  results  are  measured  by  a  general  quiz  of  the  traditional 
type  immediately  after  the  lecture,  the  note-takers  show  a  fairly  high 
degree  of  superiority  over  those  who  do  not  take  notes. 

2.  When  results  are  measured  by  the  general  quiz  after  a  period  of 
days  or  weeks  and  after  there  has  been  opportunity  to  review  the  notes 
which  were  previously  taken,  the  note-takers  show  marked  superiority 
over  those  who  do  not  take  notes. 

3.  When  results  are  measured  by  the  true-false  test  immediately 
after  the  lecture,  the  note-takers  are  slightly  inferior  to  the 
listeners. 

4.  When  results  are  measured  by  the  true-false  test  after  a  period 
of  days  or  weeks,  involving  the  opportunity  to  review  the  notes,  the 
note-takers  are  at  an  advantage,  but  not  so  great  as  in  the  case  of  the 
general  quiz"  (p.  386). 

There  are  two  methodological  weaknesses  in  the  Crawford  experiments 
which  detract  from  the  conclusions.  In  the  notes  versus  no  notes 
experiments  intact  classes  were  divided  into  two  subgroups.  On  one  day, 
subgroup  A  was  told  to  take  notes  and  subgroup  B  was  told  to  listen  and 
on  the  next  day  group  A  listened  and  group  B  took  notes.  This  method 
could  create  something  like  a  Hawthorne  effect  which  could  result  in 
the  note-taking  subgroup  being  more  motivated  and  paying  more  attention 
than  the  listening  subgroup.  The  second  weakness  concerned  the  review 
procedure  used.  The  review-no  review  condition  was  not  independent  of 
the  notes-no  notes  condition.  The  subjects  used  in  the  review-no  review 
experiments  had  been  previously  exposed  to  both  a  notes  and  a  no  notes 
lecture  condition  as  described  above.  The  review  period  was  used  to  go 
over  the  notes  of  the  lecture  in  which  they  had  been  permitted  to  take 
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notes.  The  comparison  was  between  a  notes  plus  review  condition  and  a 
listening  only  condition.  There  were  no  comparisons  of  notes  plus 
review  with  a  notes  only  condition  or  a  listening  plus  review  with  a 
note-taking  plus  review  condition,  both  of  which  seem  to  be  nore  crucial 
experimental  comparisons  than  the  comparison  which  Crawford  made. 

A  study  by  Di  Vesta  and  Gray  (1971)  did  investigate  the  effects 
of  notes  versus  no  notes  and  rehearsal  versus  no  rehearsal  in  an 
experiment  which  had  all  four  possible  combinations  of  the  notes  and 
rehearsal  factors.  In  the  no  notes  condition  subjects  were  told  to 
listen  to  the  verbally  presented  message;  in  the  rehearsal  condition 
subjects  were  given  five  minutes  to  mentally  review  or  to  review  their 
notes  in  the  no  notes  and  notes  condition,  respectively.  In  the  no 
rehearsal  condition  the  subjects  were  given  an  unrelated  task  to  perform. 
The  results  showed  that  the  main  effect  of  note-taking  was  significant 
for  number  of  ideas  generated  on  a  recall  task  and  for  total  score  on  an 
8-item  multiple-choice  test.  The  group  that  rehearsed  generated 
significantly  more  ideas  on  the  recall  test,  but  did  not  perform 
significantly  better  on  the  multiple-choice  test.  The  interaction 
between  the  rehearsal  factor  and  the  note-taking  factor  was  not 
significant  although  the  difference  between  the  note-taking  and  no 
note-taking  condition  was  less  in  the  rehearsal  condition  than  in  the 
no  rehearsal  condition.  These  findings  illustrate  the  points  made  with 
reference  to  the  interpretation  of  Crawford's  findings  regarding  the 
effects  of  rehearsal.  There  was  no  group  in  the  Crawford  study  which 
did  not  take  notes  but  which  did  rehearse  before  the  test.  From  the 
Di  Vesta  and  Gray  findings,  the  rehearsal  facilitated  both  those  who  had 
taken  notes  and  those  who  had  not.  Thus  Crawford's  statement  that  the 


151 


effects  of  note-taking  increased  when  the  opportunity  to  review  the 
notes  was  given  disregards  the  fact  that  the  subjects  who  did  not  take 
notes  might  have  benefited  equally  if  the  opportunity  for  review  had 
been  given  them  as  well. 

Eisner  and  Rhode  (1959)  did  a  study  on  note-taking  either  during  or 
after  the  lecture.  The  subjects  who  took  notes  on  the  30-tninute  lecture 
were  given  15  minutes  to  study  their  notes  after  the  lecture;  the 
subjects  who  did  not  take  notes  were  asked  to  "jot  down  any  notes  you 
wish"  during  the  15  minutes  following  the  lecture.  All  groups  were  given 
a  50-item  true-false  test  and  an  essay  question  two  days  later  and  a 
50-item  true-false  test  again  three  weeks  later.  No  significant  differ¬ 
ences  in  performance  were  found  for  any  of  the  comparisons  between  the 
two  groups.  For  the  sake  of  the  present  consideration,  it  would  have 
been  very  informative  if  a  third  group  had  also  been  used  which  did  not 
take  notes  but  used  the  15  minutes  for  mental  review.  The  group  that 
took  notes  after  the  lecture  is  of  course  different  than  the  "no  notes" 
conditions  discussed  in  the  previous  two  experiments.  The  anticipation 
of  taking  notes  in  the  "notes  after"  condition  might  have  resulted  in 
some  of  the  same  desirable  mathemagenic  activities  as  taking  notes  during 
the  lecture  and  thus  resulted  in  no  differences. 

Significant  dimensions  in  the  study  of  note-taking.  At  least  four 
significant  dimensions  of  instructional  settings  emerge  in  analyzing 
the  previous  research  on  note-taking  behavior.  They  can  be  expressed 
as  questions  which  call  attention  to  aspects  of  the  instructional 
setting  which  seem  to  be  important  in  determining  the  effects  of  note¬ 
taking.  First,  is  the  learning  performance  immediate  or  delayed  in 
relation  to  the  note-taking  activity?  Second,  are  the  notes  taken 
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available  or  not  available  for  review  purposes?  Third,  is  a  recall  or 
recognition  measure  of  learning  used?  Fourth,  is  the  stimulus  material 
visually  or  auditorily  presented?  The  effects  of  note-taking  along  any 
of  these  dimensions  has  not  been  adequately  enough  researched  to  provide 
clear  answers.  The  first  and  second  questions  have  not  been  dealt  with 
directly  in  any  of  the  reported  research.  All  studies  (Crawford,  1925b, 

Di  Vesta  and  Gray,  1971,  &  Weener,  1971)  which  made  a  recognition-recall 
distinction  indicated  that  the  beneficial  effects  of  note-taking  are 
greater  for  recall  than  recognition  learning.  All  of  the  reported 
studies  except  Weener' s  (1971)  used  auditory  stimulus  materials. 

Weener' s  study  also  showed  the  most  negative  results  regarding  the 
effects  of  note-taking,  suggesting  that  the  effects  of  note-taking  may 
be  more  beneficial  when  the  instructional  material  is  spoken  rather  than 
written.  None  of  the  four  questions  have  begun  to  be  adequately 
answered  by  the  available  research.  A  systematic  research  program 
using  the  proposed  questions  to  define  experimental  factors  would 
contribute  much  to  an  understanding  of  the  role  of  note-taking  activities 
in  instruction. 

Instructional  implications  of  note-taking  research.  The  role  that 
note-taking  plays  in  the  storage  and  retrieval  of  information  is 
probably  dependent  on  the  characteristics  of  the  instructional  setting 
and  individual  difference  characteristics.  Note-taking  can  be  described 
as  the  product  of  transformational  processes.  While  listening  or  reading, 
the  student  transforms  the  presented  messages  in  ways  which  can  be 
described  as  associational,  conceptual,  and  inferential  transformations 
(See  Table  1,  Chapter  Four).  Notes  can  be  regarded  as  the  recording  of 
the  products  of  these  transformational  processes.  Notes  may  represent 
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verbatim  copying  (associations!,  transformation),  or  chunking,  coding, 
and  organizing  of  the  message  (conceptual  transformations),  or  rules  and 
inferences  (inferential  transformations).  The  role  that  note-taking 
plays  in  the  storage-retrieval  process  depends  to  a  great  extent  on  the 
type  of  transformation  which  the  notes  represent. 

In  addition  to  being  a  reflection  of  the  cognitive  processes  which 
the  learner  engages  in,  notes  are  also  an  external  storage.  In  this 
sense  they  can  serve  the  function  of  a  mnemonic  device,  an  aid  to  the 
recall  of  Information  and  the  structure  of  that  information.  A  question 
which  needs  empirical  research  and  is  also  theoretically  important  is, 
to  what  extent  is  this  external  store  dimension  of  note-taking  important 
in  the  storage-retrieval  process?  Perhaps  note-taking  facilitates 
learning  because  it  makes  more  permanent  the  product  of  a  particular 
transformational  process.  The  time  needed  to  write  an  idea  down  may 
permit  a  fixing  or  consolidation  of  that  particular  idea  which  makes  it 
more  permanent  and  more  easily  recognized  or  recalled  at  a  later  time. 

If  one  emphasizes  the  external  store  characteristic  of  notes,  then  what 
happens  at  the  time  of  the  note-taking  is  not  as  important  as  the  fact 
that  an  external  non-decaying  trace  of  the  message  is  available.  Until 
more  research  is  done  varying  the  interval  between  note-taking  and 
information  retrieval  along  with  review-no  review  conditions,  this 
question  cannot  begin  to  be  resolved. 

The  claim  that  note-taking  can  interfere  with  learning  probably 
depends  on  the  Instructional  setting  and  individual  characteristics 
of  the  learner.  If  the  student  engages  in  note-  taking  as  a  verbatim 
record  of  the  presented  message,  the  note-taking  very  likely  interferes 
with  higher-level  transformational  processes.  It  might  be  said  that  in 
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this  situation  the  learner  is  not  "thinking"  but  merely  serving  as  a 
recorder-transmitter  of  the  presented  message.  If  only  recognition 
learning  is  measured,  this  type  of  note-taking  may  not  have  interfering 

effects,  but  if  learning  related  to  the  higher-level  transformational 

l 

processes  is  required,  this  type  of  note-taking  would  very  likely  have 
detrimental  effects. 

Although  we  have  speculated  at  several  times  that  individual 
differences  influence  the  effects  of  note-taking,  no  empirical  evidence 
is  available  to  shed  light  on  this  issue.  Memory  variables,  such  as 
short-term  memory  and  the  resistance  of  memory  to  interpolated  material, 
would  be  likely  individual  difference  variables  related  to  the  effects 
of  note-taking.  Social  desirability  might  well  effect  the  number  of 
notes  taken  in  instructional  and  experimental  settings  with  a  person 

high  on  the  social  desirability  scale  producing  more  notes  than  a  student 

l 

low  on  this  scale.  Authoritarianism  could  influence  the  number  of  notes 
take  in  a  similar  manner,  particularly  if  the  source  of  the  presented 
message  is  viewed  as  an  authority.  There  may  also  be  an  individual 
difference  variable  directly  related  to  the  "memory  aid"  function  of  notes. 
To  some  people  with  good  unaided  memories  the  effects  of  notes  may  be 
minimal,  but  to  those  who  depend  a  great  deal  on  "memory  aids"  the 
effects  of  notes  may  be  substantial.  But  until  further  research  is 
carried  out  the  effects  of  individual  differences  on  the  role  of  note¬ 
taking  can  only  be  inferred  from  theoretical  speculations  relating  the 
functions  of  note-taking  to  the  definitions  of  known  individual 
differences. 
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Student  Verbalization  in  Instructional  Settings 


Two  distinctive  approaches  can  be  taken  to  the  study  of  the  role  of 
student  verbalization  in  instructional  settings.  The  first  is  pedagogical 
involving  a  comparative  study  of  the  effects  of  instructional  methods 
which  have  varying  degrees  of  student  verbalization,  primarily, 
recitation  and  discussion  methods.  The  second  approach  is  more  theoretical 
and  involves  a  study  of  the  effects  of  learner  verbalization  on  the 
psychological  processes  of  problem  solving,  concept  formation,  and 
memory.  The  primary  focus  of  the  following  section  will  be  on  the 
question,  How  does  overt  student  verbalization  of  instructional  stimuli 
influence  learning  outcomes? 

A  review  of  past  work  in  this  area  reveals  a  rather  pervasive 
conviction  that  the  student's  task-related  verbal  participation  should 
facilitate  learning  of  the  presented  instructional  material.  A  number 
of  reasons  can  be  given  to  explain  the  proposed  beneficial  effects  of 
overt  verbalization.  The  first  two  reasons  are  similar  to  those  used  to 
explain  the  effects  of  note-taking. 

1.  Student  verbalization  induces  active  associational  and  coding 
processes  which  facilitate  learning.  These  are  the  processes  of  "making 
meaningful,"  of  "putting  into  one's  own  words,"  of  "assimilating  into 
cognitive  structure."  These  processes  include  the  substitution  of 
familiar  words  and  phrases  for  unfamiliar  words  and  phrases,  the 
application  of  some  meaningful  mnemonic  to  remember  the  overall  structure 
of  an  instructional  presentation  and  the  transformation  of  the  stimulus 
material  into  a  set  of  symbols  which  can  be  stored  and  processed 
effectively.  If  classroom  verbalization  produces  these  activities,  then 
one  would  argue  that  student  verbal  presentations  should  facilitate 
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learning  as  compared  to  instructional  settings  in  which  the  student 
does  not  have  the  opportunity  to  actively  verbalize. 

2.  Student  verbalization  increases  arousal  and  motivation.  From 
this  viewpoint,  the  beneficial  effects  of  classroom  verbal  participation 
are  increased  attention  and  mental  activity  which  in  turn  results  in 
greater  learning.  Due  to  the  curvilinear  relationship  of  arousal  to 
learning,  the  beneficial  effects  of  increasing  arousal  through  student 
verbalization  would  be  restricted  to  situations  which  initially  produce 
low  arousal  levels.  Most  formal  instructional  settings  are  characterized 
by  relatively  low  levels  of  student  arousal  and  hence  an  increase  in 
arousal  resulting  from  verbalization  would  have  positive  effects  on 
learning. 

3.  The  beneficial  effects  of  verbalization  are  due  to  the  effects 
of  the  motor  activity  which  accompanies  verbalization.  An  assumption 
of  this  position  is  that  overt  verbalization  provides  an  additional 
memory  cue  as  compared  to  purely  covert  processes,  like  thinking.  The 
verbalized  response  has  two  additional  dimensions  —  the  proprioceptive 
feedback  from  the  speech  muscles  plus  the  auditory  input  —  whereas  the 
unverbalized  response  has  only  the  mental  response. 

A.  When  the  instructional  materials  are  only  presented  visually, 
then  verbalization  can  have  the  beneficial  effect  of  providing  an 
additional  input  channel.  It  seems  logical  that  a  two  modality  input 
would  be  remembered  longer  than  a  one  modality  input.  Or,  looking  at 
it  in  a  slightly  different  way,  the  verbalization  of  a  visual  presentation 
can  serve  as  an  immediate  review  of  the  visually  presented  material. 

5.  The  advantage  of  verbalizing  visually  presented  material  may 
be  that  auditory  storage  is  better  than  visual  storage.  From  this 
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viewpoint,  verbalization  transforms  the  more  poorly  remembered  visual 
message  into  the  better  remembered  auditory  message. 

All  of  the  above  five  explanations  could  be  used  to  support  a 
position  which  promotes  verbalization  in  instructional  settings.  Perhaps 
the  most  intuitive  argument  against  student  verbalization  in  instructional 
settings  is  that  the  verbalization  can  interfere  with  incoming  stimuli. 
While  a  person  is  talking  he  can  receive  only  a  limited  amount  of 
Information.  One  could  follow  this  line  of  reasoning  to  conclude  that 
the  more  time  one  spends  verbalizing  the  less  time  one  will  have 
available  to  receive  or  rehearse  new  information.  Thus  the  verbalization 
may  prevent  or  interfere  with  the  reception  of  new  information. 

The  remainder  of  this  chapter  will  deal  with  (1)  an  evaluation  of 
studies  which  have  investigated  the  effects  of  different  instructional 
methods  which  utilize  verbalization,  (2)  a  review  and  evaluation  of  the 
theoretical  research  regarding  the  effects  of  verbalization  on  learning, 
and  (3)  the  instructional  implications  of  available  evidence  about 
verbalization  in  instructional  settings. 

Verbalization  in  instructional  settings.  The  effects  of 
verbalization  in  classroom  settings  is  usually  confounded  by  a  number 
of  extraneous  variables.  The  instructional  methods  which  use  student 
verbalization  as  an  important  component  differ  in  ways  other  than  the 
amount  of  student  verbalization  which  occurs.  Instructional  techniques 
such  as  recitation  and  discussion  usually  Involve  student-teacher  verbal 
interaction;  team  learning  and  other  techniques  which  use  small  groups 
Involve  pupil-pupil  verbal  interaction.  A  third  type  of  verbalisation  - 
verbalization  to  one’s  self  -  is  possible  but  is  seldom  employed  in 
instructional  strategies.  Recitation,  discussion,  and  team  learning  all 


158 


involve  social  variables  in  addition  to  the  verbalization  variable.  As 


a  result  the  research  which  has  been  done  on  the  effects  these 
instructional  methods  does  not  provide  a  clear  Indication  of  the  effects 
of  verbalization  alone. 

The  role  of  verbalization  in  classroom  learning  also  is  a  factor 
in  the  perennial  issues  of  group  versus  Individual  performance,  teacher- 
centered  versus  learner-centered  instructional  strategies,  and  the 
lecture  method  versus  the  discussion  method.  Review  of  the  research 
literature  on  each  of  these  Issues  has  revealed  generally  inconsistent 
results.  One  of  the  reasons  for  the  inconsistent  results  is  that  each 
method  consists  of  a  number  of  interacting  variables.  These  varisbles 
each  probably  have  a  consistent  relationship  with  the  leemlng  criteria 
used,  but  when  allowed  to  vary  in  uncontrolled  ways  within  a  general 
method  the  effects  of  the  varisbles  sc.aetlmes  cancel  each  other  out  and 
at  other  times  reinforce  each  other  to  produce  "method"  effects. 

Learner-centered  instruction  snd  discussion  methods  are  methods 
which  would  include  much  more  student  verbalization  than  teacher- 
centered  snd  lecture  methods,  respectively.  But  reviews  of  the  relevant 
literature  by  Lorge,  Fox,  Davits,  and  Brenner  (1958)  and  McKeachle 
(1962)  have  failed  to  show  any  clear  benefit  for  the  c^hod  involving 
more  student  verbalisation.  In  a  more  controlled  laboratory  setting, 
Keener  (1970)  attempted  to  demonstrate  the  beneficial  affects  of 
verbalisation  by  creating  four  study  conditions  defined  in  terms  of 
varying  opportunities  to  verbally  stMurlze  the  presented  instructional 
materials.  The  groups  which  Had  opportunity  to  verbally  sussiarize  the 
contents  of  an  instructional  film  did  not  perform  significantly 
different  on  any  of  the  criterion  measures  than  the  group  which  studied 
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alone.  Results  were  the  same  on  a  multiple-choice  test  and  an  essay 
test  which  were  administered  as  criterion  tests  immediately  after  the 
"class1'  period  and  again  one  week  later. 

Guetzkow,  Kelly,  and  McKeachie  (1954)  reported  a  study  which 
involved  865  students  in  an  elementary  psychology  course.  The  study 
contrasted  recitation-drill,  group-discussion,  and  tutorial-study. 
Although  the  methods  did  not  contrast  strongly  in  the  amount  of  student 
verbalization  possible,  the  type  of  verbalization  encouraged  was  quite 
different  in  the  three  methods.  The  results  were  for  the  most  part 
insignificant  and  were  surprisingly  consistent  across  eight  different 
criterion  measures.  These  kinds  of  inconsistent  results  have  led  many 
researchers  to  conclude  that  a  more  analytic,  theoretical  approach  to 
instructional  strategies  is  required. 

Theoretical  accounts  of  the  function  of  verbalization.  A  number  of 
more  controlled  experimental  studies  have  shown  clear  benefits  from 
verbalization  for  a  variety  of  learning  criteria.  Hardyck  and 
Petrinovich  (1970)  concluded  upon  reviewing  some  of  this  literature 
that  "learning  is  facilitated  by  an  increase  in  the  amount  of  vocal 
activity"  (p.  647).  Kurtz  and  Hovland  (1953)  demonstrated  that  Ss 
who  verbalized  the  names  of  presented  stimulus  objects  were  able  to 
correctly  identify  more  of  the  objects  on  a  recognition  test  adminis¬ 
tered  one  week  later.  Rosenbaum  (1962)  modified  the  Kurtz  and  Hovland 
procedure  and  introduced  two  other  verbalization  groups,  one  in  which 
a  peer  and  another  in  which  an  "expert"  verbalized  the  name  of  the 
presented  object.  In  this  experiment,  the  verbalization  conditions 
produced  better  recognition  scores  than  the  no  verbalization  condition, 
but  the  vicarious  verbalization  conditions  produced  as  good  recognition 
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as  the  self-verbalization  condition.  Murray  (1965)  showed  that  "if 
subjects  voiced  a  list  of  eight  consonants,  immediate  recall  of  the 
consonants  was  superior  to  that  obtained  if  they  whispered  them; 
whispered  lists  were  better  recalled  than  mouthed  lists;  and  mouthed 
lists  were  better  recalled  than  silently  read  lists,"  (Murray,  1966, 
p.  9).  In  a  subsequent  study,  Murray  (1966)  demonstrated  that  the 
beneficial  effects  of  voicing  the  lists  was  most  marked  at  fast  rates 
of  presentation. 

In  a  discrimination  learning  task  Carmean  and  Weir  (1967)  found 
that  subjects  who  verbalized  the  correct  response  in  a  two-choice  task 
showed  more  rapid  learning  than  a  control  group  which  did  not  verbalize 
and  four  other  groups  which  verbalized  the  incorrect  response,  their 
chosen  response,  both  responses,  or  a  randomly  selected  response 
respectively.  The  results  of  studies  like  those  cited  do  seem  to 
warrant  the  conclusion  of  Hardyck  and  Petrinovich  that  learning  is 
facilitated  by  an  increase  in  vocal  activity. 

The  experimental  studies  of  the  effects  of  verbalization  do  leave 
a  number  of  theoretical  questions  unanswered.  Verbalization  produces 
auditory  feedback  as  well  as  a  muscle  response  with  accompanying 
proprioceptive  feedback  to  the  central  nervous  system.  Research  has 
been  conducted  to  determine  which  of  these  factors  is  instrumental  in 
determining  the  beneficial  effects  of  verbalization.  The  Rosenbaum 
study  would  seem  to  indicate  that  the  actual  articulation  of  the 
response  was  not  important  and  that  the  auditory  feedback  was  the 
facilitating  effect.  But  those  who  have  studied  the  subvocal  activity 
of  the  speech  musculature  during  language  tasks  would  argue  that  a 
muscle  response  does  accompany  many  tasks  in  which  no  audible 
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vocalization  occurs.  McGuigan  (1970)  concluded  that  "the  ccvert  oral 
response  facilitates  the  reception  of  external  language  stimuli  and 
the  internal  processing  cf  the  Information.  Physiological  considerations 
indicate  complex  and  rapid  feedback  loops  between  speech  regions  of 
the  brain  and  the  speech  musculature.  These  loops  may  function  in  the 
process  of  internal  communication"  (p.  309).  Almost  all  of  the 
research  on  subvocalization  has  employed  electromyography  to  detect 
the  presence  of  responses  of  the  speech  musculature,  particularly  the 
larynx,  lips,  and  tongue 

Hardyck  and  Petrinovich  (1970)  report  some  empirical  work  and  set 
forth  a  theoretical  interpretation  regarding  the  function  of  the 
muscle  activity  which  accompanies  speech  or  silent  language  tasks. 

Using  reading  materials  at  two  levels  of  difficulty,  they  found  that 
more  subvocal  chinlip  and  laryngeal  activity  accompanied  the  difficult 
reading  passage  than  the  easy  passage.  They  contended  that  the 
auditory-proprioceptive  consequences  of  verbalization  provide  "the 
most  stable  mediator  in  the  associative  learning  of  the  arbitrary 
set  of  symbols  the  organism  encounters  when  learning  to  read." 

Gradually  the  motor  components  are  eliminated  and  replaced  by 
"unidentified  neural  analogues."  But  "the  audditory-proprioceptive 
stimulus  complex  may  be  reactivated  when  a  high  degree  of  redundancy 
of  stimulus  input  is  needed"  (p  651).  In  ether  words  the  more  the 
speech  musculature  and  vccalizers  are  activated  the  more  sources  of 
redundant  cues  become  available  for  processing.  This  explains  the 
common  phenomenon  of  people  rereading  a  difficult  passage  aloud  or 
silently  mouthing  the  words.  The  auditory  and  proprioceptive  stimuli 
which  accompany  verbalization  seem  to  be  available  sources  of  redundancy 
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which  can  be  used  to  reduce  the  difficulty  level  of  ta  task  and  increase 
comprehension.  The  relative  function  of  the  auditory  versus  the 
proprioceptive  feedback  is  difficult  to  assess  because  of  the  difficulty 
of  observing  and  quantifying  the  muscle  responses  which  accompany 
varying  degrees  of  overt  and  covert  verbalization. 

The  above  studied  dealt  with  verbalization  only  in  terms  of 
vocalizing  or  articulating  some  presented  stimuli.  In  most  instructional 
settings  student  verbalization  involves  constructing  responses  which 
are  assumed  to  involve  mediational  and  transformational  activities. 

As  stated  previously,  it  seems  to  be  a  common  conviction  that  "putting 
things  into  your  own  words"  facilitates  learning.  But  the  various 
studies  on  instructional  methods  which  encouraged  the  verbal  activity 
of  paraphrasing  and  reorganization  have  not  demonstrated  consistently 
superior  performance  as  compared  to  those  conditions  which  involved 
silent  study  or  listening. 

In  laboratory  studies  of  verbal  learning,  the  value  of  verbal 
mediation  has  been  repeatedly  demonstrated  (Paivio,  1969;  Yuille  & 

Paivio,  1967).  Subjects  who  are  given  instructions  to  think  of  or 
write  a  phrase  or  sentence  which  mediates  the  stimulus  and  response  in 
a  paired-associate  task  will  learn  better  than  those  who  do  not  engage 
in  these  mediational  activities.  This  kind  of  evidence  is  a  step 
toward  explaining  the  facilitative  effects  of  verbalization  in  terms 
of  the  active  associational  and  coding  processes  which  are  induced. 

The  arousal  effects  of  direct  verbal  participation  can  be  inferred 
from  a  study  by  Travers,  Van  Wagenen,  Haygood,  &  McCormick  (1964). 
Subjects  learned  the  English  equivalents  to  German  words  under  a  direct 
verbal  participation  method  and  an  observation  method.  Four  students 
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out  of  eight  in  each  group  were  called  on  to  respond  so  that  each  one 
responded  to  one  out  of  the  four  presentations,  while  the  other  four 
students  observed  and  listened  to  the  interaction.  The  students  who 
actively  jarticipated  recalled  consistently  more  than  the  non¬ 
participating  subjects  on  both  the  wocds  which  they  responded  to  as 
well  as  on  the  three-fourths  of  the  words  for  which  they  only  observed. 
Since  the  verbalizing  subjects  remembered  more  of  the  words  which  they 
did  not  respond  to  than  the  subjects  who  just  observed,  it  can  be  argued 
that  the  beneficial  effects  are  not  due  just  to  the  effect  of  overtly 
responding.  Travers  ejt  al_. ,  concluded,  "The  data  suggest  the  interpre¬ 
tation  that  the  direct  interaction  procedure  raises  the  level  of 
arousal  of  the  direct  subjects  which,  in  turn,  influences  acquisition 
on  the  items  which  they  learn  by  observation"  (p.  173). 

Another  factor  influencing  the  effects  of  verbalization  is  that 
the  auditory  trace  which  results  from  verbalization  has  different 
characteristics  than  the  visual  trace  resulting  from  visual  input 
alone.  Conrad  and  Hull  (1968)  and  Crowder  (1970)  have  investigated 
this  difference  using  serial  learning  tasks  to  demonstrate  that  the 
shape  of  the  recall  curve  is  different  for  visual  versus  auditory 
input  and  active  vocalization  versus  passive  vocalization,  respectively. 
The  implications  of  this  for  instructional  strategy  are  not  specific, 
but  it  does  imply  that  the  instructional  strategists  should  not  assume 
that  the  learning  effects  will  be  the  same  regardless  of  input  mode. 
Crowder  also  points  out  that  self-verbalization  can  be  interfering  when 
rehearsal  is  an  important  learning  activity  because  the  verbalization 
of  the  stimulus  materials  can  interfere  with  rehearsal  activities,  and 
presumably,  other  thinking  activities  as  well. 
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Instructional  implications.  Recitation  has  persisted  as  an 
instructional  activity  (Hoetker  and  Ahlbrand,  1969)  even  though  the 
research  literature  has  not  demonstrated  the  consistent  superiority 
of  this  form  of  overt  student  verbalization  as  compared  to  more  covert 
forms  of  student  study  activity.  Nor  has  anyone  empirically 
distinguished  between  the  situations  under  which  verbalization  or 
’-ecitation  might  contribute  to  or  interfere  with  new  learning. 

However,  there  are  theoretical  principles  which  indicate  the  conditions 
under  which  verbalization  might  be  used  effectively.  The  type  of 
research  done  on  this  issue  does  not  warrant  making  prescriptive 
statements  about  when  and  when  not  to  utilize  student  verbalization  in 
an  instructional  strategy.  But  some  testable  hypothesis  can  be  deduced 
from  this  literature. 

First,  when  students  are  presented  difficult  reading  material  or 
other  verbal  material,  verbalization  can  be  valuable  in  the  early 
stages  of  learning  to  introduce  redundant  cues  and  additional  coding 
dimensions.  When  material  is  less  difficult  or  after  it  has  become 
better  learned,  the  verbalization  effects  will  probably  be  less 
positive  and  perhaps  even  interfering.  Perhaps  the  most  consistent 
findings  in  the  research  on  verbalization  would  support  its  use  in 
the  learning  of  verbal  associations.  The  most  obvious  applications 
would  seem  to  be  in  the  learning  of  English-foreign  word  equivalents, 
multiplication  tables,  and  object-name  associations.  The  verbalization 
of  already  learned  pairs  is  probably  less  important  than  the  verbaliza¬ 
tion  of  pairs  to  be  learned.  When  wrong  responses  are  anticipated  or 
produced,  verbalization  of  the  correct  response  or  both  the  stimulus 
and  the  response  should  increase  learning  rate. 
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Second,  the  powerful  effects  of  verbal  mediators  in  paired-associate 


and  other  verbal  learning  tasks  (Bower,  1970)  would  imply  that  many 
instructional  settings  could  profit  from  verbal  mediation  activities. 
Students  should  be  encouraged  to  provide  verbal  links  among  disparate 
facts  and  principles.  The  subjective  organization  of  instructional 
material  may  well  facilitate  the  recallability  of  the  individual 
components,  but  may  also  lead  to  useful  and  creative  new  organizations 
of  the  subject  matter. 

Third,  when  relatively  low  arousal  levels  exist  in  an  instructional 
setting,  the  initiation  of  student  verbal  participation  can  raise 
arousal  levels.  However,  because  of  the  complex  relationship  between 
arousal  level,  task  difficulty,  and  learning  rate,  the  stimulation 
of  arousal  in  a  classroom  setting  must  take  into  consideration  the 
type  of  learning  task  (See  Zajonc,  1966). 

Summary 

Instrumental  activities  are  defined  as  those  student  activities 
which  occur  between  task  presentation  and  criterion  learning  performance 
and  have  some  bearing  on  the  relationship  of  the  task  requirements  to 
the  learning  outcomes.  This  chapter  investigated  the  common  instrumental 
activities  of  note-taking  and  verbalization  and  their  influence  on 
learning  outcomes.  The  study  of  instrumental  activities  is  closely 
related  to  other  recent  work  on  student  activities,  such  as,  Anderson's 
research  on  attentional  and  mediational  processes,  Rothkopf's  writings 
on  inspection  behavior  and  mathemagenic  behavior,  and  Ausubel's  emphasis 
on  the  importance  of  what  the  learner  brings  to  the  instructional  setting. 
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With  few  exceptions,  eudcators  and  researchers  have  looked  on 
note-taking  as  a  facilitative  activity  in  most  instructional  settings. 
The  scant  research  available  on  the  conditions  which  stimulate  or 
inhibit  note-taking  have  indicated  no  relationship  between  the  type 
of  test  anticipated  and  the  amount  of  notes  taken.  The  length  of  time 
between  task  presentation  and  learning  performance  does  seem  to  be  an 
important  determinant  of  the  amount  of  notes  taken  with  a  delayed 
test  expectancy  resulting  in  more  note-taking  activity  than  an 
immediate  test  expectancy.  Correlational  studies  on  note-taking  have 
indicated  that  the  probability  of  recalling  an  item  on  a  test  is  much 
greater  if  that  item  was  present  in  the  notes  than  if  it  is  not 
present.  The  studies  which  compared  note-taking  to  no  note-taking 
conditions  indicated  a  positive  facilitative  effect  for  note-taking, 
but  the  effects  of  various  types  of  review  conditions  and  the  time 
interval  between  note-taking  and  test  have  not  been  adequately  explored. 

Research  which  has  investigated  the  effects  of  verbalization  in 
instructional  settings  have  failed  to  show  any  clear  benefit  for 
methods  which  involve  greater  student  verbalization.  More  controlled 
experimental  studies,  however,  have  shown  that  overt  verbalization 
positively  influences  associational  learning,  serial  learning,  and 
discrimination  learning.  Some  of  the  reasons  given  for  these  positive 
effects  are  that  verbalization  provides  valuable  mediators,  that  it 
increases  arousal ,  and  that  it  provides  important  motor  and  propriocep¬ 
tive  cues  to  facilitate  learning. 

Note-taking  and  verbalization  have  some  features  in  common  and 
some  unique  features  which  can  be  used  to  explain  their  effects  on 
learning.  From  a  theoretical  viewpoint,  one  could  argue  that  both 
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note-taking  and  verbalization  would  facilitate  learning  because  these 
activities  induce  active  associational  and  coding  processes.  Engaging 
in  these  instrumental  activities  could  also  increase  arousal,  motivation, 
and  selective  attention.  The  external  storage  feature  of  note-taking 
is  undoubtedly  an  important  feature  for  explaining  its  function  in 
the  storage-retrieval  process.  Current  work  in  mnemonics  should  have 
important  implications  for  the  mnemonic  function  which  notes  can  serve. 
The  motor  activity  and  proprioceptive  cues  which  accompany  overt 
verbalization  could  serve  as  redundant  cues  to  facilitate  learning. 

In  addition  a  verbalized  response  provides  the  additional  auditory 
stimulation  which  is  not  available  for  the  unverbalized  material. 

Then,  too,  auditory  storage  may  be  better  than  visual  storage  which 
would  also  argue  for  the  beneficial  effects  of  verbalization  in 
instructional  settings. 

In  conclusion,  there  are  many  psychological  principles  which  can 
be  used  as  the  basis  for  hypotheses  about  the  effects  of  verbalization 
and  note-taking,  but  their  effects  need  to  be  studied  under  the  many 
different  conditions  which  define  instructional  settings. 
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Chapter  Six 
Summary  and  Overview 
Nicholas  M.  Sanders 


The  preceding  chapters  contain  our  attempts  to  organize  our  own 
thinking  and  empirical  findings  and  to  integrate  our  work  with  that 
of  others.  The  four  chapters  represent  four  major  components  of  our 
conception  of  the  Instructional  process:  stimulation,  orientation, 
transformation  and  Instrumental  activity.  In  this  final  chapter  I  shall 
first  briefly  summarize  the  presentations  on  those  topics,  then  I  shall 
attempt  to  provide  several  threads  that  tie  the  chapters  together  and 
provide  an  overview  of  our  conceptualization  of  the  nature  of  learning  in 
formal  educational  settings. 

Cognitive  stimulation  was  described  as  a  system  of  intrinsic 
motivation  in  which  the  discrepancy  between  input  and  expectation  is  an 
essential  feature.  Once  begun,  stimulation  continues  until  the  discrep¬ 
ancy  is  resolved  either  productively  or  unproductively.  The  notion  of 
cognitive  stimulation  as  described  in  Chapter  Two  suggests  guidelines 
which  the  instructional  decision-maker  may  consider  to  maximize 
learner  interest.  A  first  point  is  that  the  instructor  should  highlight 
the  complexity  or  the  novelty  of  the  learning  materials.  Surface 
complexity  may  lead  to  increased  interest  in  perceptual  tasks  such  as 
letter  recognition.  In  contrast,  potential  complexity  may  foster 
interest  in  more  academic  matters  which  require  the  acquisition  or 
transformation  of  knowledge. 
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Ancther  principle  Is  chat  varying  such  factors  as  teaching  style 
and  mode  of  presentation,  duration  of  instruction,  and  the  learner's 
physical  position  will  have  the  effect  cf  maintaining  or  heightening 
attention.  When  information  is  withheld  due  to  an  instructional 
communication  which  is  confusing,  ambiguous  or  incomplete,  generalized 
standards  are  violated  with  the  effect  of  initiating  a  general  inspection 
of  the  instructional  topic  However,  the  instructor  should  avoid  content 
in  which  discrepancies  are  extremely  large  or  not  apparent  at  all  to  the 
learner.  Once  a  discrepancy  of  intermediate  size  is  created  the 
instructor  must  increase  or  decrease  its  magnitude  in  moderate  amounts 
to  prevent  habituation.  Finally,  the  form  and  content  of  instruction 
must  be  shifted  more  frequently  for  learners  who  habituate  to  discrepancies 
rapidly  or  who  experience  relatively  low  levels  of  arousal  from  them. 

The  dogmatic  learner  should  be  cautioned  to  look  at  new  viewpoints  before 
examining  controversial  materials  and  the  structurally  simple  learner 
must  be  trained  to  generate  hypotheses  and  to  encode  information  if  he 
is  to  benefit  from  the  motivation  associated  with  discovery  or  inquiry 
strategies. 

General  ways  in  which  a  teacher  is  often  assumed  to  exert  an 
orienting  influence  on  students'  learning  were  considered  in  Chapter 
Three.  The  most  surprising  outcome  was  the  indication  that  actually 
telling  the  student  the  expected  outcome  is  not  a  very  potent  way  to 
facilitate  his  or  her  attainment  of  that  outcome.  In  fact  the  best  way 
to  fully  direct  the  student  to  overall  mastery  seems  to  involve  a 
continual  focusing  of  the  student  on  the  lesson  by  interspersing  questions 
shortly  after  the  question-relevant  material  has  been  presented. 
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Among  the  less  direct  ways  in  which  a  teacher  might  influence  the 
goal  orientations  and  learning  outcomes  of  students,  the  most  obvious  one  - 
the  classroom  assignment  -  has  received  so  little  empirical  investigation 
that  only  prescriptions  for  additional  research  were  offered.  The 
directive  effects  of  using  certain  types  of  tests  has  not  received 
consistent  empirical  support,  though  there  is  some  support  for  saying 
that  specific  versus  interrelational  nature  of  questions  -  whether  in 
essay  or  objective  test  form  -  may  lead  to  predictably  different 
learning  outcomes. 

The  learning  mechanisms  of  our  theory  were  presented  in  Chapter 
Four  as  cognitive  activities  involving  a  hierarchy  of  transformational 
processes.  Transformation  is  seen  as  being  initiated  with  the  processing 
of  stimulus  input  through  selective  attention.  The  initial  outcome 
is  a  pattern  or  percept  which  is  labeled  by  verbal  means  for  storage. 

The  first  kind  of  transformation  was  labeled  Type  I  as  a  general 
term  for  a  primary  or  elementary  form  of  processing.  Its  unique 
characteristic  is  that  storage  is  primarily  one-to-one  with  experience. 
There  is  very  little,  if  any,  meaningful  (e.g.,  semantic)  coding, 
although  learners  might  impose  artificial  codes  on  the  material  in  attempts 
to  facilitate  retention.  The  second  kind  of  transformation  (Type  II) 
emphasizes  processing  by  abstraction  in  which  meaningful  patterns  are 
extracted  from  experience  through  sophisticated  coding  strategies.  The 
third  type  of  transformations  (Type  III),  called  inferential,  emphasizes 
the  formation  of  unique  combinations  of  knowledge  into  complex  patterns 
of  broad  generality.  Type  III  transformations  allow  for  the  development 
of  new  knowledge  by  permitting  logical  deduction,  derivations,  inferences, 
solutions  and  the  like. 
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As  discussed  in  Chapter  Fcur ,  these  three  levels  cf  transformations 
provide  for  delineation  of  the  kind  of  measures  and  dependent  variables 
that  must  be  employed  with  different  objectives  whether  in  experimental 
or  Instructional  settings,  as  well  as  Indicating  the  kinds  of  individual 
differences  possibly  relevant  to  each  lc\el. 

In  Chapter  Five  instrumental  activities  were  defined  as  those 
student  activities  which  occur  between  task  presentation  and  criterion 
learning  performance  and  have  some  bearing  on  the  relationship  of  the 
task  requirements  to  the  learning  outcomes.  Note-taking  and  verbalization 
were  the  two  instrumental  activities  studied. 

With  few  exceptions,  educatcrs  and  researchers  have  looked  on 
note-taking  as  a  facilitative  activity  in  most  instructional  settings. 
Correlational  studies  on  note-taking  have  indicated  that  the  probability 
of  recalling  an  item  on  a  test  is  much  greater  if  that  item  was  present 
in  the  notes  than  if  it  is  not  present  The  studies  which  compared 
note-taking  to  no  note-taking  conditions  Indicated  a  positive  facilita¬ 
tive  effect  for  note-taking,  but  the  effects  of  various  types  of  review 
condition  and  the  time  interval  between  note-taking  and  test  have  not 
been  adequately  explored.  The  scant  research  available  on  the  conditions 
which  stimulate  or  inhibit  note-taking  have  indicated  no  relationship 
between  the  type  of  test  anticipated  ana  the  amount  of  notes  taken. 

The  length  of  time  between  task  presentation  and  learning  performance 
does  seem  to  be  an  important  determinant  of  the  amount  of  notes  taken 
with  a  delayed  test  expectancy  resulting  in  more  note-taking  activity 
than  an  immediate  test  expectancy. 

Research  which  has  investigated  the  effects  of  verbalization  in 
instructional  settings  have  failed  to  show  any  clear  benefit  for  methods 
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which  involve  greater  student  verbalization.  However,  more  controlled 
experimental  studies  have  shown  that  overt  verbalization  positively 
Influences  associational  learning,  serial  learning,  and  discrimination 
learning. 

Throughout  all  the  chapters  the  role  of  the  learner  has  been 
emphasized.  In  Chapter  Two  the  learner  was  viewed  as  a  self-starter , 
when  given  subject  matter  tasks  of  a  novel  or  complex  nature.  The 
learner  in  Chapter  Three  was  actively  involved  in  determining  the 
probable  educational  objectives  underlying  consideration  of  subject 
matter.  Chapter  Four  depicts  the  learner  as  transforming  subject 
matter,  even  when  the  task  might  be  considered  a  "rote"  task.  And,  of 
course,  as  the  topic  of  Chapter  Five  indicates  by  its  very  title, 
instrumental  activities  implies  an  active  learner.  The  "student- 
centered"  orientation  of  these  chapters  is  a  manifestation  of  cognitive 
nature  of  our  theory  of  instruction.  We  firmly  believe  that  any 
conception  of  instruction  that  is  to  be  valuable  in  classroom  use  must 
place  a  heavy  emphasis  upon  the  learner,  who  brings  to  the  classroom  too 
much  in  the  way  of  knowledge,  skills,  and  values  to  allow  us  to  begin 
anew  each  lesson. 

A  related  common  theme  binding  our  consideration  of  topics  in  the 
chapters  of  this  volume  is  the  implication  that  differences  in  learner's 
backgrounds  and  values  must  be  important  in  designing  instructional 
settings.  Though  we  have  not  -  with  very  few  exceptions  -  been  able  to 
garner  empirical  support  for  the  validity  of  such  an  orientation,  we 
have  continued  to  include  potentially  relevant  learner  differences  in 
our  discussion  of  general  effects,  with  the  firm  belief  that  the  analysis 
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of  interactions  of  learner  characteristics  with  instructional  treatments 
is  an  essential  aspect  of  any  complete  study  of  the  instructional 
treatments. 

However,  the  focus  on  the  learner  should  not  be  taken  to  mean  that 
we  consider  the  teacher's  contribution  irrelevant.  In  fact,  there  is  no 
actual  diminution  of  the  teacher's  role.  Instead,  there  is  a  shift  in 
conceptualizing  the  teacher's  impact:  We  do  not  see  the  teacher  as 
conditioning  examination  responses  to  subject  matter  stimuli.  We  d£ 
see  the  teacher  as  structuring  learning  environments  by  judicious  choice 
of  discrepancy-producing  situations,  by  well-planned  communication  of 
the  educational  objectives,  and  by  guidance  in  the  transformational 
and  instrumental  activities  appropriate  for  the  learning  outcomes 
intended.  Thus,  in  our  view,  instruction  is  less  a  molding  of  the 
student  than  a  molding  of  the  environment.  Much  that  occurs  in  that 
environment  is  under  student-conr .ol ,  but  what  is  salient  in  the 
environment  can  be  considerably  determined  by  the  teacher. 
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